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(57) Abstract 

The invention describes compounds of formula (I), wherein R^ is optionally substimted alkyl, or when Z^ is a direct bond R' may 
also represent hydrogen; R2 is optionally substimted aiyl, partially saturated bicycloaiyl, heteroaiy] or R»R*N-; R3 is optionally substimted 
azyl or heteroazyl group; A^ is a bond, optionally substimted Ci^^aU^lcne, or C2.6alkylene containing a double or triple bond, or intenupted 
by oxygen, sulphur, phenylene, imino, alkylimino, sulphinyl or sulphonyl; Z' is oxygen, sulphur or a bond; 2? |s oxygen, sulphur or a bond; 
Z3 is -OaC-, -CHa-CZ-, -C2S-CH2-. -CZ-CZ-, -CHi-NH*. -CHj-O-, .CH2-S-, ^j-SO-, -CH2-S02% -CF2-O-, -CZ-NH-. -NH-CH2-, -O- 
CH2-, -S-CH2-, -SO.CH2-. -SO2-CH2-. -0-CF2-, -0-CZ-, -NH-CZ-. -N-N-, .NH-SO2-. -SO2-NH., -CZCZ-NH-, -NH-00-0-, .0<X>-NH-. 
-C(«NOR'0CH2-, -COF)-N-, -CH(F)-CH2-, or -NH-00-NH-; Z is oxygen or sulphur, R* and R** each independently are alkyl or aiylallqfl, 
or NR>Ri> fonhs a 4-6 membered cyclic amine which optionally contains an additional heteroatom selected from O. S. NH or NR<^, or is 
substituted widt an' 0x0 group; R^ is alkyl or arylalkyl; and are each CH or CX^ or N; and is halogen; and N-oxides thmof, 

and their prodrugs, pharmaceutically acceptable salts, and solvates (e.g. hydrates), thereof. The invention also describes processes for 
preparing the compoimds of formula (I), pharmaceutica] compositicms comprising such compounds and their use in dierapy as inhibitors of 
TNF and type IV cyclic AMP phosphodiesterase (PDE). 
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suBsrmnED aromatic compounds and their pharmaceutical use 

This invention is directed to novel substituted aromatic 
compounds, their preparation, pharmaceutical compositions 
containing these compounds, and their pharmaceutical use in the 
treatment of disease states associated with proteins that 
mediate cellular activity. 

Tumour necrosis factor (TNF) is an important pro- inflammatory 
cytokine -which causes hemorrhagic "necrosis of some tumors and 
possesses other important biological activities. TNF is 
released by activated macrophages, activated T-lyii5>hocytes, 
natural killer cells, mast cells and basophils, fibroblasts, 
endothelial cells and brain astrocytes amongst other cells. 



The principal in vivo actions of TNF can be broadly classified 
as inflammatory and catabolic. it has been implicated as a 
mediator of endotoxic shock, inflammation of joints and of the 
airways, immune deficiency states, allograft rejection, and in 
the cachexia associated with malignant disease and scmie 
parasitic infections. In view of the association of high serum 
levels of TNF with poor prognosis in sepsis, graft versus host 
disease and adult respiratory distress syndrome, and its role 
in many other inmtunologic processes, this factor is regarded as 
25 an important mediator of inflammation. 

TNF primes or activates neutrophils, eosinophils, fibroblasts 
and endothelial cells to release tissue damaging mediators. 
TNF also activates monocytes, macrophages and T-lymphocytes to 
cause the production of colony stimulating factors and other 
pro- inflammatory cytokines such as Hi^, IL5, iLs and GM-CSF, 
which in some cases mediate the end effects of TNF. The 
ability of TNF to activate T-lynqphocytes, monocytes, 
macrophages and related cells has been implicated in the 
progression of Human Immxmodef iciency Virus (HIV) infection. 



35 



10 



15 



20 



25 



30 



WO 97/03967 PCT/GB96/01746 

- 2 - 

la order fox theee cells to become infected wltH HIV and for 
Hrv replication to take place the cells must be maintained in 
an activated state. Cytokines such as THP have been shenm to 
activate HIV replication in monocytes and macrophages 
Features of endotoxic shock such as fever, metabolic acidosis, 
hypotension and intravascular coagulation are thought to be 
mediated through the actions of tnp on the hypothalamus and in 
reducing the ant i -coagulant activity of vascular endothelial 
cells. The cachexia associated with certain disease states is 
mediated through indirect effects on protein catabolism. tnf 
also promotes bone resorption and acute phase protein 
synthesis. 

The discussion herein relates to disease states associated with 
^ including those disease states related to the production of 
THF itself , and disease states associated with other cytokines, 
such as but not limited to n.^, or n.^, that are modulated by 
and/or associated with THP. For example, a associated 
disease state, where iLi production or action is exacerbated or 
secreted in response to THP, would therefore be considered a 
disease state associated with thf. TNP-alpha and TNF-beta are 
also herein referred to collectively as "THP- unless 
specifically delineated otherwise, since there is a close 
structural homology between THF-alpha (cachectin) and THP-beta 
(lymphotoxin) and each of them has a capacity to induce similar 
biologic responses and bind to the same cellular receptor. 

cyclic AMP phosphodiesterases are important enzymes which 
regulate cyclic AHP levels and in turn thereby regulate other 
important biological responses. The ability to regulate cyclic 
AMP phosphodiesterases, including type IV cyclic AMP 
phosphodiesterase, therefore, has been implicated as being 
capable of treating assorted biological conditions, la 
particular, inhibitors of type IV cyclic AMP phosphodiesterase 
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have been implicated as being broncbodilators, prophylactic 
agents useful against asthma and as agents for inhibiting 
eosinophil accumulation and the function of eosinophils, and 
for treating other diseases and conditions characterized by, or 
having an etiology involving, morbid eosinophil accumulation, 
inhibitors of cyclic AMP phosphodiesterase are also implicated 
in treating inflammatory diseases, proliferative skin diseases 
and conditions associated with cerebral metabolic inhibition. 

It has already been reported that certain substituted 
monocyclic aromatic compounds have valuable pharmaceutical 
properties, in particular the ability to regulate proteins that 
mediate cellular activity, for example, type IV cyclic AMP 
phosphodiesterase, for example in the specifications of 
international Patent Application Publications Nos. wo 94/12461 
and HO 95/01338. 



we have now found that certain substituted aromatic compounds 
have valuable pharmaceutical properties, in particular the 
ability to regulate proteins that mediate cellular activity, 
for example, type IV cyclic AMP phosphodiesterase and/or TNP. 
Thus, in a first aspect of the present invention, there is 
provided a coii5)ound of formula (I) 



(1) 



wherein 

r1 represents a straight- or branched-chain alkyl group of 
1 to about 6 carbon atoms, optionally substituted by one or 
more halogen atoms, or tdien zl is a direct bond r1 may also 
represent a hydrogen atom; 
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r2 represents an optionally substituted aryl, partially 
saturated bicycloaryl, beteroaryl or R^R^- group; 

r3 represents an optionally substituted aryl or beteroaryl 
group; 

a1 represents a direct bond, a straight- or branched- chain 
all^lene linkage containing from 1 to about 6 carbon atoms 
optionally substituted by halogen, hydroxyl, alkoxy or oxo, or 
a1 represents a straight- or branched-carbon chain comprising 
from 2 to about 6 carbon atoms and contains a double or triple 
carbon-carbon bond, or is interrupted by an oacygen or sulphur 
atom, a phenylene, imino (-NH-) or alkylimino linkage, or a 
sulphinyl or sulphonyl group; 

zl represents an oxygen or sulphur atom or a direct bond; 
22 represents an oxygen or sulphur atom or a direct bond; 
z3 represents a -C^-, -CH2-CZ-, -CZ-CH2-, -CZ-CZ-, 
-CH2-NH-, -CH2-0-, -CH2-S-, -CH2-SO-, -CH2-SO2-, -CF2-O-, 
-CZ-NH-, -NH-CH2-, -O-CH2-, -S-CH2-, -SO-CH2-, -SO2-CH2-, 
-0-CF2-, -0-CZ-, -HH-CZ-, -NsN-, -KH-SO2-, -SO2-NH-, 
-CZ-CZ-NH-, -MH-CO-0-, -0-CO-NH-, -C («M0RC)CH2-, -C(F)=H-, 
-CH(F)-CH2-, -HH-CO-HH- linkage; 

Z represents an oxygen or sulphur atom; 

and R^ each independently represents an alkyl or 
arylalkyl group, or KRaR^ forms a 4-6 membered cyclic amine 
which optionally contains an additional heteroatom selected 
from o, S, NH or nrc, or is substituted with an 0x0 group; 
R^ represents an alkyl or arylalkyl group; 
q1, q2 and q3, which may be the same or different, each 
represents a CH or cac^ linkage or a nitrogen atom; and 
represents a halogen atom; 
and N-oxides thereof, and their prodrugs, phaimaceutically 
acceptable salts, and solvates (e.g. hydrates), thereof; 
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but excluding compounds of formula (I) where represents 
a straiglit- or branched-chain alkyl group of 1 to about 4 
carbon atoms substituted by one or more fluorine atoms, 
represents a phenyl group, r3 represents an optionally 
5 soibstituted phenyl or pyridyl group, represents methylene 
group, q2 and each represent a CH linkage, and 2^ 

each represent an oxygen atom, and represents a -CO-KTH- 
linkage, and compounds of formula (I) where R^ represents 
methyl, ethyl, dif luoromethyl or trif luoromethyl, r2 represents 
10 a phenyl group optionally substituted with Ci.4alkyl, 

Ci.4alkoxy or halogen, r3 represents an optionally substituted 
aryl or heteroaryl group, represents a C^.^alkylene 
(optionally substituted by halogen, hydroxy or alkoxy) , a 
"OC2-6al^leae, or a -NHC2.6alkylene linkage, Q^, q2 and q3 
15 each represent a CH linkage, 2^ and z^ each represent an oxygen 
atom, and Z^ represents a -CH2-0-, -CH2-NH-# -CH2-S-, -0-CH2-/ 
-S-CH2-, -NH-CH2-/ -CH2-CO-, -CO-CH2-^ -CO-NH-, -O-CO- or 
-NH-CO- linkage. 

20 In the present specification, the term "compounds of the 

invention", and equivalent expressions, are meant to embrace 
compounds of general formula (I) as hereinbefore described, 
which expression includes the K-oxides, the prodrugs, the 
pharmaceutically acceptable salts, and the solvates, e.g. 

25 hydrates, where the context so permits. Similarly, reference 
to intermediates, whether or not they themselves are claimed, 
is meant to embrace their N-oxides, salts, and solvates, where 
the context so permits. For the sake of clarity, particular 
instances when the context so permits are sometimes indicated 

30 in the text, but these instances are purely illustrative and it 
is not intended to exclude other instances when the context so 
permits. 
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AS used above, and tliroughout the description of the invention, 
the following terms, unless otherwise indicated, shall be 
understood to have the following meanings :- 

"Patient" includes both human and other 

"AlJcyl" as a group or part of a group means straight- or 
branched-chain alkyl. Particular alkyl groups, unless 
otherwise specified, have 1 to about 12 carbon atoms in the 
chain, more particularly from 1 to about 6 carbon atoms and 
include, for example Ci.4alkyl groups exemplified by methyl, 
ethyl, n-propyl, s-propyl, n-butyl, s-butyl and t-butyl. 

"Axyl" as a group or part of a group denotes a monocyclic or 
multicyclic aromatic carbocyclic moiety of about 6 to about 10 
carbon atoms, when r3 represents an optionally substituted 
aryl group this may particularly represent an aromatic 
carbocyclic moiety of about 6 to about 10 carbon atoms such as 
phenyl or naphthyl optionally substituted with one or more aryl 
group substituents i^ich may be the same or different, where 
-aryl group substituent- includes, for example, hydrogen, 
alkyl, aryl, arylalkyl, hydroxy, hydroxya Iky 1, alkoxy, aryloxy, 
arylalkoxy, carboxy, acyl, aroyl, halo, nitro, cyano, carboxy, 
alkoxycarbonyl, aryloxycarbonyl, arylalkoxycarbonyl, acylamino, 
aroylamino, alkylsulf onyl , arylsulfonyl, alkyl sulfinyl, 
arylBulfinyl, alkylthio, arylthio, arylalkylthio, y1y2n-, 
y1y2mco- or y1y2nS02-, where y1 and y2 are independently 
hydrogen, alkyl, aryl, and aralkyl. Preferred aryl group 
substituents include hydrogen, alkyl, hydroxy, acyl, aroyl, 
halo, nitro, cyano, alkoxycarbonyl, acylamino, alkylthio, 
y1y2n-, y1y2mco- and y1y2i,S02-, where y1 and y2 are 
independently hydrogen and alkyl. when r2 contains an 
optionally substituted aryl group this may particularly 
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repreeent a phenyl group optionally substituted by one or more 
substituents selected from, for example, halogen atoms and 
alkyl, haloalkyl (for example trif luoromethyl ) , phenyl, 
phenylalkyl., hydroxy, hydroxyalkyl , alkoxy, phenoxy, 
phenylalkoxy, nitro arid cyano groups. 

"Partially saturated bicycloaryl" means a group in which an 
aryl and a cycloalkyl group are fused together to form a 
bicyclic structure. Exen^lary arylalkyl groups include indanyl 
and tetrahydronaphthyl, especially indanyl. 

"Arylalkyl" means a group in which the aryl and alkyl moieties 
are as previously described. Preferred arylalkyl groups 
contain a Ci.4alkyl moiety. Exemplary arylalkyl groups include 
benzyl, 2-phenethyl and naphthlenemethyl. 

"Hydroxyalkyl" means a HO-alkyl- group in which alkyl is as 
previously defined. Preferred hydroxyalkyl groups contain 
C1.4 alkyl. Exemplary hydroxyalkyl groups include hydroxymethyl 
and 2-hydrbxyethyl. 

"Acyl" as a group or part of a group means an H-CO- or 
alkyl -CO- group in which the alkyl group is as previously 
described. Preferred acyl groups contain Ci.4alkyl. Exemplary 
acyl groups include formyl, acetyl, propanoyl, 
2-methylpropanoyl, butanoyl and palmitoyl. 

"Aroyl" as a group or part of a group means an aryl -co- group 
in which the aryl group is as previously described. Exemplary 
groups include benzoyl and 1- and 2-naphthoyl. 

"Y^y^N-" means a substituted or unsubstituted amino group, 
wherein and Y^ are as previously described. Exemplary 
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groups include amino (H2N-)^ metliylamino, ethylmethylamino, 
dimethylamino and diethylamino. 

"Alkoxycarbonyl" means an alkyl-O-CO- group. Exen^lary 
alJcoacycarbonyl groups Include metboacy- and ethoacycarbonyl . 

"Aryloxycarbonyl" means an aryl-O-CO- group. Exemplary 
aryloxycarbonyl groups include phenoxy- and naphthoxycarbonyl . 

"Arylalkoxycarbonyl" means an arylalkyl-o-CO- group. An 
exemplary arylalkoxycarbonyl group is benzyloxycarbonyl . 

••y3.y2nco-" means a substituted or unsubstituted carbamoyl 
group, wherein and Y^ are as previously described. Exemplary 
groups are carbamoyl (H2NCO-) and dimethylcarbamoyl (Me2NC0-). 

«y1y2nS02-" means a substituted or unsubstituted sulfamoyl 
group, wberein Y^ and Y^ are as previously described. Exen^lary 
groups are sulfamoyl {H2NSO2-) and dimethyl sulfamoyl 
(Me2NS02-). 

"AlkylBulfonyl" means an alkyl-S02- group. Preferred groups 
are those in which the alkyl group is Ci«4alkyl. 

"Alkylsulfinyl" means an alkyl-SO- group. Preferred groups are 
those in which the alkyl group is Ci«4alkyl. 

"Halo" or "halogen" means fluoro, chloro, bromo, or iodo. 
Preferred are fluoro, chloro or bromo; more preferred are 
fluoro or chloro. 

"Heteroaryl" denotes an aromatic monocyclic or multicyclic 
organic moiety of about 5 to about 10 ring members in which one 
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or more of the ring meoibers is /are element (s) other than 
carbon, £or example nitrogen, oxygen or sulphur. Examples of 
suitable optionally substituted heteroaryl groups Include 
pyrazlnyl, furyl, benzofuranyl, thienyl, pyridyl, x>yrlmidinyl , 
5 Isoxazolyl, 1,2,3-oxadiazole, 1,2,4-oxadiazole, 
1,2,5-oxadiazole, 1,3,4-oxadlazole, thiazolyl# 

l,3r4-thiadiazolyl, isothiazolyl, pyridazlnyl, 1,2,4-trlazinyl, 
Qulnolinyl, and isoQniinolinyl groups, optionally siibstituted by 

one or more aryl group substltuents. When r3 contains an 
10 optionally substituted heteroaryl group this may particularly 
represent an optionally substituted "azaheteroaryl" group 
(where the term "azaheteroaryl" means a heteroaxvl group of 
about 5 to about 10 ring members in which one or more of the 
ring menibers is /are nitrogen) • Preferred heteroaryl groups 
15 within include thiexiyl, thiazolyl, pyridyl, 1,2,4-oxadiazole 
or 1,3,4-oxadiazole. Optional substltuents for the heteroaryl 

group within include, for example, halogen atoms and alkyl, 
aryl, arylalkyl, heteroaryl, heteroarylalkyl, hydroxy, oxo, 
hydroxyallcyl, haloalkyl (for exasqple trif luoromethyl) , alkoxy, 
20 haloalkoxy, aryloxy, heteroaryloxy, arylalkoxy and 

heteroarylalkoxy groups. Preferred heteroaryl groups 

represented by r3 are optionally substituted pyridyl groups, 
especially wherein the optional substltuents are alkyl groups 
or, more particularly, halogen atoms. 

25 

"Substituted oxadiazole" denotes substituted by, for example, a 
halogen atom, or an alkyl, haloalkyl (for example 
trif luoromethyl) , aryl, heteroaryl, arylalkyl, heteroarylalkyl, 
hydroxy, hydroxyalkyl , alkoxy, aryloxy, heteroaryloxy, 
30 arylalkoxy, or heteroarylalkoxy group. 



« 



"Prodrug" means a compound which is convertible ijx vivo by 
metabolic means (e.g. by hydrolysis) to a compound of formula 
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(I), including N-oxidee tliereof^ for example an ester of a 
conqpound of formula (I) containing a hydroxy group. 

Suitable esters are of many different types, for exaxnple 
acetates, citrates, lactates, tartrates, malonates, oxalates, 
salicylates, propionates, succinates, fumarates, maleates, 
methylene-bis-P-liydroxynaphthoates, gentisates, isethionates, 
di-p-toluoyl tartrates, methanesulphonates, etbanesulphonates, 
benzenesulphonates, p-toluenesulphonates, cyclohexylsulphamates 
and Quinates. 

An especially useful class of esters may be formed from acid 
moieties selected from those described by Bundgaard et al., 
J. Med. Chem., (1989), 2503-2507, and include substituted 

(aminomethyl)-benzoates, for example diallcylamino- 
methylbenzoates in which the two alkyl groups may be joined 
together and/or interrupted by an oxygen atom or by an 
optionally substituted nitrogen atom, e.g. an alkylated 
nitrogen atom, xoore especially (morpholino-methyl)benzoates, 
e.g. 3- or 4- (morpholinomethyl) -benzoates, and 
(4-al)cylpiperazin-l-yl)benzoates, e.g. 3- or 
4- (4-alkylpiperazin-l-yl)benzoates. 

Some of the compounds of the present invention are basic, and 
such compounds are useful in the form of the free base or in 
the form of a pharmaceutically acceptable acid addition salt 
thereof . 

Acid addition salts are a more convenient form for use,- and in 
practice, use of the salt form inherently amoxints to use of the 
free base form. The acids which can be used to prepare the 
acid addition salts include preferably those which produce, 
when combined with the free base, pharmaceutically acceptable 
salts, that is, salts whose anions are non- toxic to the patient 
in pharmaceutical doses of the salts, so that the beneficial 
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inliibitory effects inherent in the free base are not vitiated 
by side effects ascribable to the anions. Although 
pharmaceutically acceptable salts of said basic compounds are 
preferred, all acid addition salts are useful as sources of the 
free base form even if the particular salt, per se, is desired 
only as an intermediate product as, for exan^le, when the salt 
is formed only for purposes of purification, and 
identification, or when it is used as intermediate in preparing 
a pharmaceutically acceptable salt by ion exchange procedures. 
Pharmaceutically acceptable salts within the scope of the 
invention include those derived from mineral acids and organic 
acids, and include hydrohalides, e.g. hydrochlorides and 
hydrobromides, sulphates, phosphates, nitrates, sulphamates^ 
acetates, citrates, lactates, tartrates, malonates, oxalates, 
salicylates, propionates, succinates, fumarates, maleates, 
methylene-bis-P-hydroxynaphthoates, gentisates, isethionates, 
di-p- toluoyltartrates , methanesulphonates , ethanesulphonates , 
benzenesulphonates, p-toluenesulphonates, cyclohexylsulphaxaates 
and auinates. 

As well as being useful in themselves as active con«>ounds, 
salts of compounds of the invention are useful for the purposes 
of purification of the compounds, for example by exploitation 
of the solubility differences between the salts and the parent 
compoxinds, side products and/or starting materials by 
techniques well known to those skilliad in the art. 

It will be apparent to those skilled in the art that certain 
compounds of the invention can exhibit isomerism, for example 
optical isomerism and geometrical isomerism. All such isomers 
of the compounds of the invention, and their mixtures, are 
within the scope of the invention. 

with reference to formula (I) above, the following are 
particular and preferred groupings: 
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preferably represents a Ci.4alkyl group optionally 
substituted by one or more halogen (e.g. fluorine) atoms. 
r1 more preferably represents methyl or dif luoromethyl, 

particularly represents an optionally substituted heteroaryl 
group, preferably optionally substituted thienyl, thiazolyl, 
pyxidyl, oxidopyridinio, l,2r4-oxadiazolyl, 1, 3, 4-oxadiazolyl. 

r2 also particularly represents an optionally substituted aryl 
group, such as a phenyl or alkoxyphenyl , or preferably a 
4-methoxyphenyl, group. 

r2 also particularly represents a partially saturated 
bicycloaryl group. Preferred bicycloaryl groups contain a 
cyclopentyl moiety fused to an aryl ring, for example indanyl, 
especially a 2-indanyl group. 

r2 also particularly represents a R^RbN- group, such as a 
piperidinyl, morpholinyl or pyrrolidinyl, especially 
2-oxo-pyrrolidinyl . 

r2 preferably represents STibstituted 1, 2, 4-oxadiazolyl or 
1,3,4-oxadiazolyl particularly where the substituent is an 
optiona;ily substituted phenyl group or a heteroaryl (e.g. 
pyr idyl ) group . 

r2 more preferably represents substituted l,2,4-oxadiazol-5-yl 
or l,3,4-oxadiazol-5-yl each substituted in the 3- and 
2-positions respectively by an optionally substituted phenyl 
group (e.g. 4-halophenyl or 4-alfcoxyphenyl) or more especially 
substituted in the 3- and 2-positions respectively by a 
heteroaryl (e.g. pyridyl such as 2 -pyr idyl) group. 
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r3 preferably representB a heteroaryl group substituted on both 
the positions next to tbe position wbich is directly attached 
to z3. 

5 r3 also preferably represents a beteroaryl group substituted by 
one or two halogen, e.g. chlorine , atoms. 

r3 xDore preferably represents an optionally substituted 
azaheteroaryl group, such as an optionally substituted pyridyl 
10 group, especially a pyridyl group sxxbstituted by one or two 
halogen, e.g. chlorine, atoms, particularly where the halogen 
atom(s) is/are positioned next to the position which is 
directly attached to the linkage Z^. 

15 r3 is especially a 3,5-dihalopyrid-4-yl moiety, more especially 
a 3,5-dichloropyrid-4-yl moiety. 

It is to be understood that the aforementioned heteroaryl 
moieties represented by r3 when containing at least one 
20 nitrogen atom may be presented as the corresponding N-oxides, 
and such N-oxides are also preferred. Thus, r3 may preferably 
represent a 3 , 5-dihalo-l-oxido-4-pyridinio group, such as a 
3 , 5-dichloro- l-oxido-4-pyridinio group . 

25 Z^ preferably represents an oxygen atom. 

Z2 preferably represents an oxygen atom or a bond. 

z3 preferably represents a -CO-NH-, -CO-CH2-, -C(F)=:N- or 
30 -CH(P)-CH2- group. 
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Q^, q2 and q3 may particularly each independently represent CH, 
Cxl, N or N(0). Preferably, q1 and q3 are CH and q2 is CH, CP, 
N or N(0) • 

Examplee of tlie moiety include a direct bond, an 
uneubstituted straight chain alkylene linkage containing from 1 
to 6 carbon atoms, or a straight carbon chain comprising from 2 
to 6 carbon atoms and contains a double or triple carbon-carbon 
bond, or is interrupted by an oxygen atom; 

a1 particularly represents a direct bond, a straight chain 
alkylene linkage containing from 1 to 4 carbon atoms, i.e. a 
methylene, ethylene, propylene or butylene linkage, or a 
straight chain alkylene linkage containing from 3 to 4 carbon 
atoms interrupted by an oxygen atom especially a -CH2OCH2CH2- 
or -OCH2CH2- linkage. 

It is to be understood that this invention covers all 
appropriate coxnbinations of the particular and preferred 
groupings referred to herein. 

A further particular group of compounds of the present 
invention are compounds of formula (la) 




wherein R^, r2^ ^1^ q2 ^nd z2 are as defined previously, 

and x3 each represent a halogen atom, and 2* is NH or and 
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N-oxidee thereof and their prodrugs, pharmaceutical ly 

acceptable salts, £md solvates (e.g. hydrates), thereof. 

Compouads of formula (la) in which r1 represents methyl or 
5 dif luoromethyl are preferred. 

Compounds of formula (la) in which r2 represents an optionally 
substituted phenyl (particularly 4-methoxyphenyl) , indanyl 
(particularly 2- indanyl), optionally substituted pyrrolidinyl 
(particularly 2-oxo-pyrrolidinyl) , furyl, thienyl, thiazolyl, 
pyridyl or pyridazyl group, or a substituted oxadiazole 
(particularly a 1,2,4- or a 1, 3, 4 -oxadiazole) group are 
preferred. is particularly a 3-heteroaryl-l, 2,4-oxadiazol- 

5-yl group such as a 3-pyridyl-l,2,4-oxadiazol-5-yl group, 
especially 3 - ( 2 -pyridyl ) -1, 2 , 4-oxadia20l-5-yl . 

Compounds of formula (la) in which x2 and x3 each represent, a 
fluorine, or more particularly, a chlorine atom are preferred. 

Compounds of formula (la) in which A^- a straight chain alkylene 
linkage containing from 1 to 4 carbon atoms are preferred. 

Compounds of formula (la) in which a straight chain allcylene 
linkage containing from 3 to 4 carbon atoms interrupted by an 
oxygen atom, especially a -CH2OCH2CH2- or -OCH2CH2- linkage, 
are also preferred. 

Compoxmds of formula (la) in which q2 represents CH, N or N(0) 
are preferred. 

Compounds of formula (la) in which represents an oxygen atom 
or a direct bond are preferred. 
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A preferred group of compounds of the invention are conqpoundB 
of formula (la) in which is methyl or dif luoromethyl^ r2 is 
an optionally substituted aryl group, especially phenyl or 
4-methoxyphenyl, x2 and x3 each represent a chlorine atom, and 
5 q2, z2 and are as defined above, and N-oxides and 

solvates (e.g. hydrates) thereof. 

^ further preferred group of convpoxinds of the invention are 
compounds of formula (la) in which r1 is methyl or 
10 difluoromethyl, r2 is a 2-indanyl group, and x3 each 

represent a chlorine atom, and A^, q2, and Z^ are as defined 
above, and N-oxides and solvates (e.g. hydrates) thereof. 

^ further preferred group of compounds of the invention are 
15 compounds of formula (la) in which R^ is methyl or 

difluoromethyl, r2 is a 2-oxo-pyrrolidinyl group, x2 and x3 
each represent a chlorine atom, and A^, Q^, z2 and Z^ are as 
defined above, and N-oxides and solvates (e.g. hydrates) 
thereof . 

20 

A further preferred group of confounds of the invention are 
compounds of formula (la) in which R^- is methyl or 
difluoromethyl, r2 is an optionally substituted pyridyl group, 
especially a 2-pyridyl, 3-pyridyl or 4-pyridyl group or an 
25 N-oxide thereof, x2 and X^ each represent a chlorine atom, and 
A^, q2, z2 and z^ are as defined above, and N-oxides ancl 
solvates (e.g. hydrates) thereof. 

A fxirther preferred group of compounds of the invention are. 
30 compounds of formula (la) in which R^ is methyl or 

difluoromethyl, r2 is an optionally substituted thienyl group, 
especially a 2 -thienyl group, x2 and X^ each represent a 
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Chlorine atom, and A^-, q2, z2 ^nd are as defined above, and 
N-oxides and solvates (e.g. hydrates) thereof. 

A further preferred group of compounds of the invention are 
5 compounds of formula (la) in which is methyl or 

dif luoromethyl, r2 is a 1, 2r4-oxadiazol-5-yl group substituted 
in the 3 -position by an optionally substituted phenyl group 
(^•g. 4-halophenyl or 4-alkoxyphenyl) or substituted in the 
3-po8ition by a heteroaryl group (e.g. a pyridyl group such as 
10 2-pyridyl), and x3 each represent a chlorine atom, and A^, 

22 and are as defined above, and N-oxides and solvates 
(e.g. hydrates) thereof. 

A further preferred group of compounds of the invention are 
15 compounds of formula (la) in which is methyl or 

difluoromethyl, r2 is a 1, 3, 4-oxadiazol-5-yl group, substituted 
in the 2 -position by an optionally substituted phenyl group 
(e.g. 4-halophenyl or 4-alkoxyphenyl) , x2 and X^ each represent 
a chlorine atom, and A^, Q^, z2 and z^ are as defined above, 
20 and N-oxides , and solvates (e.g. hydrates ) thereof . 

A particularly preferred group of compotinds of the invention 
are compounds of formula (la) in which R^ is methyl or 
difluoromethyl, r2 is a 3-pyridyl-l, 2,4-oxadia201-5-yl group, 
25 especially 3- (2-pyridyl) -l,2,4-oxadia2ol-5-yl, x2 and x3 each 
represent a chlorine atom, and A^, q2, z2 and are as defined 
above, and N-oxides and solvates (e.g. hydrates) thereof. 

It is to be understood that the present invention includes 
30 compounds of the invention having any combination of the 

particular and preferred features referred to hereinbefore. 
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^^^rticular compoxinds of tlxe invention are selected from the 
following: 

N- (3, 5-dichloropyrldin-4-yl) -4-metlxo3cy-3- (4* 
phenylbutoacy } benzaxoide ; 
5 N- (3, 5-dicliloropyridin-4-yl) - 4-ineth03cy-3- { 3- (4-inethoxyphenyl) - 
1,2,4 -oxadi azol - 5 -ylme thoxy } benzamide ; 

3- (benzylthiometlxyl)-N-(3,5-dichloropyridin-4-yl)-4- 
xnethoxybenzamide ; 

N- { 3 , 5 -dichloropyridin-4 -yl ) - 3 - [ 3 - {pyr idin- 2 -yl ) - 1 , 2 , 4 - 
10 oxadiazol-5-ylmethoxy] -4-metlioxybenzamide; 

4- [3- (4-chloropbenyl) -1,2, 4-oxadiazol-5-ylmetlioxy] -N- (3 , 5- 
d±cliloropyxidin-4-yl ) -5-methoxypyridine-2-carboxamide; 

N- (3, 5-dicliloropyridin-4-yl) -4-methoxy-3- (pyridin-2- 
yloxymetbyl ) benzamide; 
15 3- [3- (4-chlorophenyl) -l,2,4-oxadiazol-5-ylmethoxy]-N- (3,5- 
dichloro-pyridin-4-yl ) -4-metlioxybenzamide ; 
N- ( 3 , 5 -dicbloropyridin- 4 -yl ) -4-methoxy-3 - { 3 -methyl - 1 ,2,4- 
oxadiazol-5-ylmethoxy } benzamide; 

N- (3, 5-dichloropyridin-4-yl) -4-methoxy-3- [2- (pyridin-4- 
20 yDethoxy] benzamide; 

N- (3, 5-dichloropyridin-4-yl) -4-methoxy-3- {2-{4-methylthiazol-5- 
yl } ethoxy) benzamide; 

N- ( 3 , 5-dichloropyridin-4-yl ) -4-methoxy-3 - ( 2- thien-2- 
yle thoxy } benzamide ; 
25 N- ( 3 , 5-dichloropyridin-4-yl ) -4-methoxy-3-benzyloxybenzamide? 
K- (3, 5-dichloropyridin-4-yl) -4-methoxy-3- (4- 
pheny Ibutoxy ) benzamide ; 

N- (3, 5-dichloropyridin-4-yl>-4-methqxy-3- [2- (pyridin-3- 
yl ) propyloxy ] benzamide ; 
30 N- (3,5-dichloroi>yridin-4-yl)-4-methoxy-3- (2- 
benzyloxyethoxy } benzamide ; 

3- {2- [3- (4-chlorophenyl)-l,2,4-oxadiazol-5-yl]ethyl}-N- (3,5- 
dichloropyridin-4 -yl } -4 -methoxybenzamide ; 
N- (3, 5-dichloro-pyridin-4-yl)-4-methoxy-3- (2- 
35 Phenylethoxy) benzamide; 



wo 97/03967 



PCT/GB96/01746 



- 19 - 



N- (3, 5-dicliloropyridin-4-yl)-4-dif luorometli6xy-3- (2- 
phenyle thoxy ) benzamide ; 

K- (3* 5-dichloropyridin-4-yl) -5-inethoxy-4- [2 - (4- 
methoxyphezlyl ) ethoxy] pyridine-2-carboxaiXLide; 
5 N- (3,5-dicliloropyridin-3il-yl)-4-methoxy-3- [2- (pyridin-2- 
yl ) ethoxy ] benzamide ; 

N- ( 3 , 5 -dichloropyr idin-4 -yl ) -4 -methoxy- 3 - 1 2 - (pyridixi-3 - 
yl ) ethoxy] benzamide ; 

N- (3, 5-dicliloropyridin-4-yl)-4-methoxy-3- (2- 
10 phenylethyl) benzamide; 

N- (3r 5-dichloropyridin-4-yl) -4-methoxy-3- (2- 
phenyle thyny 1 ) benzamide ; 

N- (3, 5-dicbloropyridin-4-yl) -4-met:lioxy-3- 
(phenoxymethyl ) benzamide ; 
15 N- (3, 5-dicbloropyridin-4-yl) -4-methoxy-3- 
(benzyloxymetbyl } benzamide; 

N- (3 r 5-dicliloropyridin-4-yl) -4-metboxy-3- (4- 
metboxyphenyl) benzamide; 

N- ( 3 , 5 -dichloropyr idin- 4 -yl ) - 4 -me thoxy- 3 - [ 3 - { 2 - 1 hi enyl ) - 1 , 2 , 4 • 
20 oxadiazol-5-yl]methoxybenzamide; 

N- (3, 5-dichloropyridin-4-yl) -4-methoxy-3- [2- (4-chlorophenyl)- 
Ir 3# 4-oxadiazol-5-yl3methoxybenzamide; 

N- (3, 5-dichloropyridin-4-yl) -4-methoxy-3- [3- (4-methoxyphenyl) - 
1 , 2 r 4 -oxadiazol-5-yl ] methoxybenzamide ; 
3 - [ 3 - ( 4 -Chlorophenyl ) - 1 ^ 2 , 4 -oxadi azol - 5 -yl ] -N- (3^5- 
dichloropyridin-4-yl) -4 -methoxybenzamide; 

N- (3 , 5-dichloropyridin-4-yl) -4-methoxy-3- [3- (4-methoxyphenyl) • 
1,2^4 -oxadiazol -5-yl ] benzamide; 

N- ( 3 , 5 - di chl oropyr i din- 4 -yl ) - 4 -me thoxy- 3 - ( 3 -phenyl -1^2,4- 
30 oxadiazol -5-yl } benzamide ; 

N- (3 , 5-dichloropyridin-4-yl) -4-methoxy-3- [3- (pyridin-2-yl ) - 
1 , 2 , 4 -oxadiazol- 5 -yl ] benzamide ; 

N- (3r 5-dichloropyridin-4-yl)-5-methoxy-4- (2- [pyridin-3- 
yl] ethoxy) x^idine-2-carboxamide; 



25 
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N- (3^ 5-dichloroi>yridin-4-yl) -5-methoxy-4- (2- [pyridin-2- 
yl] etlioxy}pyridlne-2-carboxanLide; 

N- {3,5-dichloro-pyridin-4-yl) -4-methoxy-3- [3- (pyridin-4- 
yl ) propyloxy] benzamide ; 

N- (3, 5-dichloro-pyridix£-4-yl) -4-xaethoxy-3^ [3- (pyridia-3- 
yl ) propyloxy] benzamide ; 

N- (3 1 5-dichloro-pyridin-4-yl) -4-metboxy-3- [2- (4- 
methoxypbenyl ) etbenyl ] benzamide ; 

N- {3^5-dicliloro-pyridin-4-yl) -4-metli03cy-3- [2- (pyridin-2- 
yl ) e thynyl ] benzamide ; 

N- (3^5-dichloro-pyridin-4-yl) -4-methoxy-3- [2- (pyridin-2- 
yl } ethyl ] benzamide ; 

K- (3^ 5-dicliloro-pyridin-r4-yl) -4-metlioxy-3- <2- 
napbtbyl ) benzamide ; 

N- (3, 5-dicliloro-pyridin-4-yl) -4-metlioxy-3- (2- 
benzof uranyl ) benz amide ; 

N- (3, 5-dicbloro-pyridin-4-yl) -4-methoxy-3- (1- 
naphthyl } benzamide ; 

N- ( 3 , 5-dichloro-pyrldin-4-yl ) -4-methoxy-3- ( 3-thienyl ) benzamide; 
2- (3^ 5-dichloropyridin-4-yl) -l-{4-metlioxy-3- [2- (pyridin-2- 
yl ) etboxy ] phenyl } ethanone ; 

2- (3, 5-dichloropyridin-4-yl) -1- {4-methoxy-3- [2- {pyridin-3- 
yl > ethoxy] phenyl } etAanone ; 

N- (3, 5-dichloro-pyridin-4-yl) -4-methoxy-3- (4- 
me thoxybenzy 1 ) benzamide ; 

N- (3, 5-dichloro-pyridih-4-yl) -4-methoxy-3- (3 - (4- 
methoxyphenyl ) proi)yl ) benzamide ; 
N- (3, 5-dichloro-pyridin-4-yl) -4-methoxy-3- (4- 
methoxyphenyl thiomethyl ) benzamide ; 

N- {3, 5-dichloro-pyridin-4-yl) -4-methoxy-3- {pyridin-2- 
ylmethoxy) benzamide; ' 
N- (3, 5-dichloro-pyridin-4-yl) -4-methoxy-3- {pyridin-3- 
ylmethoxy ) benzamide ; 

N- (3^ 5-dichloro-pyridin-4-yl) -4-methoxy-3- (pyridin-4- 
ylme thoxy ) benzamide ; 
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N- (3 , 5-diclxloro-pyridin-4-yl) -4-iiiethyl-3- (pyridin-2- 
ylethoxy ) benzamide; 

N- (3 , 5-dicliloropyridin-4 -yl ) -4 -methoxy- 3 - { 2 - ( 1- 
piperldlnyl ) ethoxy}benzamlde; 

N- (3^ 5-diclilorox)yridin-'4-yl) -4-iiiethoxy--3-{2- (2-oxo-pyrrolidin- 
1-yl ) ethoxy }benzaaide ; 

N- (3, 5-dicliloropyridin-4-yl)-4-iiietboxy-3- (2- 
phenoxyethoxy } benzaxnide ; 

N- (3 r 5-dicliloropyridin-4-yl) -4-met:hoxy-3- {2- (3-inethylpyridin-2- 
yl)etlioxy}bexizamlde; j 

N- (3^ 5-dicliloropyridin-4-yl) -4-xaethoxy-3- (2-furyl)benzamide; 
N- (3, 5-dichloropyridin-4-yl)-4-iiiethoxy-3- (2- 
indanyloacy) benz amide ; 

N- ( 3 r 5 -dichloropyr idin-4 -yl ) -4 -methoxy- 3 - { 2 - { 2 - 
f uryl ) etboxy }benzamide ; 

N- (3, 5-dichloropyridin-4-yl)-3-{2- (pyridin-2- 
yl ) etbyl }bezizamide; 

(3 r 5-dicliloropyridin-4-yl) -N- [f luoro (3- {3- (4-clxlofophenyl ) - 
1, 2 , 4-oxadiazol-5-ylmetboxy} -4 -methoxyphenyl ) methylene] amine; 
(3, 5-dicliloropyr idin-4 -yl) -N- [f luoro<4-metlioxy-3- (3-methyl- 
1,2^4 -oxadiazol - 5-ylmethoxy ) phenyl ) methylene] eunine ; 
(3^ 5-dichloropyridin-4-yl) -N- [f luoro- (4-methoxy-3-^{2-pyridin- 
4 -ylethoxy) phenyl ) -methylene] amine; 

( 3 , 5 -dichloropyridin- 4 -yl ) -N- [ f luoro ( 4 -methoxy- 3 - { 2 - ( 4 - 
me thy Ithiazol- 5 -yl ) ethoxy) phenyl) methylene] amine; 
(3, 5-dichloropyridin-4-yl) -N- [f luoro- (4-methoxy-3-{2-thien-2- 
ylethoxy} phenyl ) -methylene] amine; 

(3 , 5-dichloropyridin-4-yl) -N- [f luoro- {4-methoxy-3- 
{ benzyl oxy} phenyl ) -methylene] amine; 

(3, 5 -dichloropyr idin-4 -yl) -N- [f luoro- (4-methoxy-3-{4- 
phenylbu toxy } phenyl ) -methylene ] amine ; 

( 3 , 5-dichloropyr idin-4 -yl ) -N- [ f luoro- ( 4 -methoxy- 3 - .{ ( 3 -pyridin- 
3-yl)propyloxy}phenyl) -methylene] amine; 
(3, 5-dichloropyridin-4-yl)-N- [fluoro- (4-methoxy-3-{2- 
benzyloxyethoxy } phenyl ) -methylene ] amine ; 
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(3,5-dicliloropyridin-4-yl) -N- [f luoro- (4-inethoacy-3-{2- 
piperidinylethoxy) phenyl) -methylene] amine; 

2- (3,S-dichloro-pyridin-4-yl) -1- (3- {pyridin-2-ylethoxy) -4- 
metboxyphenyl) -1-f luoroethane; 

5 and N-oxldes, and pharmaceutical ly acceptable salts and 
solvates (e.g. hydrates) thereof. 

Preferred compounds include:- 

(3 r 5-dichloropyridin-4-yl ) -4-methoxy-3- (2-phenyl- 
10 ethoxy ) benzamide ; 

N- (3, 5-dichloropyridin-4-yl) -4-methoxy-3- (4-phenyl- 
butoxy ) benzamide; 

N- (3, 5-dichloropyridin-4-yl) -4-dif luoromethoxy-3- [2- 
phenyl ethoxy] benzamide ; 

15 N-{3r5-dichloropyridin-4-^yl)-4-methoxy-3-{2- 
benzyloxyethoxy ) benzamide ; 

N- {3,5-dichloropyridin-4-yl)-4-methoxy-3- (2- 
phenoxyethoxy ) benzamide ; 

H- {3r 5-dichloropyridin-4-yl)-5-methoxy-4- [2- (4- 
20 me thoxyphenyl ) ethoxy] pyridine- 2 -carboxamide ; 
N- (3r 5-dichloropyridin-4-yl)-4-methoxy-3- (2- 
indanyloxy ) benzamide ; 

N- (3, 5-dichloro-pyridin-4-yl) -4-methoxy-3- [2- (pyridin-2- 
yl ) ethoxy] benzamide ; 
25 N- (3 , 5-dichloro-pyridin-4-yl) -4-methoxy-3- [3- (pyridin-4- 
yl ) propyl oxy] benzamide ; 

N- (3^ 5-dichloro-pyridin-4-yl) -4-methoxy-3- [3- {pyridin-3- 
yl ) propyl oxy] benz amide ; 

N- (3, 5-dichloropyridin-4-yl)-5-methoxy-4- [2- (pyridin-2- 
30 yl ) ethoxy] pyridine-2-carboxamide; 

N- (3, 5-dichloropyridin-4-yl)-4-methoacy-3- (2-thien-2- 
ylethoxy ) benzamide; 

3- [3- (4-chlorophenyl) -1, 2, 4-oxadiazol-5-ylmethoav] -N- (3,5- 
dichloropyr idin-4 -yl ) -4 -methoxybenzamide ; 
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3- t3- (4-methoxyphenyl) -l,2,4-oxadia2ol-5-ylmetlioxy] -N- (3,5- 

dicliloropyridlxi-4-yl ) -4-metlioxybenzamide; 

H- (3, 5-dicliloro-pyridin-4-yl) -3- [3- (pyridin-2-yl) -1, 2, 4- 

oxadiazol - 5 -ylaetboacy] -4 -methoxybenzamidei 

3- [2- <4-chloroplxewl)-l;3,4-oxadiazol-5-ylaiethoxy] -N- (3,5- 

dichloropyridin-4-yl ) -4-iiiethoxybenzamide; 

and N-oxidee, and phannaceutically acceptable salts and 

solvates (e.g. hydrates) thereof. 

The compounds of the invention exhibit useful pharmacological 
activity and accordingly are incorporated into pharmaceutical 
compositions and used in the treatment of patients suffering 
from certain medical disorders. The present invention thus 
provides, according to a further aspect, confounds of the 
invention and compositions containing coinpounds of the 
invention for use in therapy. 

compounds within the scope of the present invention exhibit 
marked pharmacological activities according to tests described 
in the literature which tests results are believed to correlate 
to pharmacological activity in humans and other mammals. 
Detailed la vjtrp and ia vivo procedures are described 
hereinafter . 



Con«)ounds of the invention are inhibitors of tumor necrosis 
factor, especially TNP-<x. Thus, in a further embodiment, the 
present invention provides conqpouixds of the invention and 
conqpositions containing con«)ounds of the invention for use in 
the treatment of a patient suffering from, or subject to, 
conditions which can be ameliorated by the administration of an 
inhibitor of tnf, especially of TNF-a. For example, compounds 
of the present invention are useful in joint inflammation, 
including arthritis, rheumatoid arthritis and other arthritic 
conditions such as rheumatoid spondylitis and osteoarthritis. 
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Additionally, the compoxindB are useful in treatment of sepsis, 
septic shock, gram negative sepsis, toxic shock syndrome, adult 
respiratory distress syndrome, asthma and other chronic 
pulmonary diseases, bone resorption diseases, reperfusion 
injury, graft vs. host reaction and allograft rejection. 

Furthermore, the compounds are useful in the treatment of 
infections such as viral infections and parasitic infections, 
for example malaria such as cerebral malaria, fever and 
myalgias due to infection, HIV, AIDS, cachexia such as cachexia 
secondary to AIDS or to cancer. 

Compounds of the invention are also cyclic AMP 
phosphodiesterase inhibitors, in particular type IV cyclic AMP 
phosphodiesterase inhibitors. Thus, in another embodiment of 
the invention, we provide compooinds of the invention and 
conqpositions containing compounds of the invention for use in 
the treatment of a patient suffering frrai, or subject to, 
conditions which can be ameliorated by the administration of an 
inhibitor of cyclic AMP phosphodiesterase, especially type IV 
cyclic AMP phosphodiesterase. For example, confounds within 
the present invention are useful as bronchodilators and 
prophylactic agents useful against asthma, and agents for the 
inhibition of eosinophil accumulation and of the function of 
eosinophils, e.g. for the treatment of inflammatory airways 
disease, especially reversible airway obstruction or asthma, 
and for the treatment of other diseases and conditions 
characterized by, or having an etiology involving, morbid 
eosinophil accumulation. As further examples of conditions 
which can be ameliorated by the administration of inhibitors of 
cyclic AMP phosphodiesterase such as compounds of the invention 
there may be mentioned inflammatory diseases, such as atopic 
dermatitis, urticaria, allersfic rhinitis., psoriasis, rheumatoid 
arthritis, inflammatory bowel diseases (e.g. Crohn's disease, 
ulcerative colitis), adult respiratory distress syndrome and 
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diabetes insipidus, other proliferative skin diseases such as 
keratosis and various types of dermatitis, conditions 
associated with cerebral metabolic inhibition, such as cerebral 
senility, multi-inf arct dementia, senile dementia (Alzheimer's 
5 disease), and memory impairment associated with Parkinson's 
disease, and conditions ameliorated by neuroprotectant 
activity, such as cardiac arrest, stroke, and intermittent 
claudication. 

10 Other disease states that may be treated with the compounds of 
the present inventj-on include pyresis, autoimmune diseases 
(e.g. systemic lupus erythematosus, allergic erythematosus, 
multiple sclerosis), type I diabetes mellitus, psoriasis, 
Be^het's disease, anaphylactoid purpura nephritis, chronic 

15 glomerulonephritis, and leukemia. 

A special embodiment of the therapeutic methods of the present 
invention is the treating of asthma. 

20 Another special embodiment of the therapeutic methods of the 
present invention is the treating of joint inflammation. 

According to a further feature of the invention there is 
provided a method for the treatment of a human or animal 

25 patient suffering from, or subject to, conditions which can be 
ameliorated by the administration of an inhibitor of cyclic AMP 
phosphodiesterase or of TNF, especially TNP-a, for example 
conditions as hereinbefore described, which comprises the 
administration to the patient of an effective amount of 

30 compound of the invention or a composition containing a 
compound of the invention. 

"Effective amount" is meant to describe an amount 'Of compound 
of the present invention effective in inhibiting cyclic AMP 
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phospliodieBteraBe and/or TNF and thus producing the desired 
therapeutic effect. 

According to another aspect of the invention, there is provided 
5 the use of a compound of the invention in the manufacture of a 
medicament for the treatment of a patient suffering from, or 
subject to, conditions which can be ameliorated by the 
administration of an inhibitor of cyclic AMP phosphodiesterase, 
especially type IV cyclic AMP phosphodiesterase. 

10 

According to a further aspect of the invention, there is 
provided the use of a compound of the Invention in the 
manufacture of a medicament for the treatment of a patient 
suffering from, or subject to, conditions which can be 
15 ameliorated by the administration of an inhibitor of TNF, 
especially of TNF-a. 

References herein to treatment should be understood to include 
prophylactic therax>y as well as treatment of established 
20 conditions. 

The present invention also includes within its scope 
pharmaceutical compositions comprising at least one of the 
compounds of the invention in association with a 
25 pharmaceutically acceptable carrier or excipient. 

Compounds of the invention may be administered by any suitable 
means. In practice compounds of the present invention may 
generally be administered parenterally, rectally, by inhalation 
30 or, especially, by the oral route. 

Compositions according to the invention may be prepared 
according to the customary methods, using one or more 
pharmaceutically acceptable adjuvants or excipients. The 
35 adjuvants cororise, inter alia, diluents, sterile aqueous media 
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and the various non- toxic organic solvents. Tlie compositions 
may be presented in the form of tablets^ capsules, pills, 
granules, powders, aqueous solutions or suspensions, injectable 
solutions, elixirs or syrups, and can contain one or more 
agents chosen from the group comprising sweeteners, flavorings, 
colorings, or stabilizers in order to obtain pharmaceutical ly 
acceptable preparations. The choice of vehicle and the content 
of active substance in the vehicle are generally determined in 
accordance with the solubility and chemical properties of the 
active compound, the particular mode of administration and the 
provisions to be observed in pharmaceutical practice. For 
example, excipients such as lactose, sodium citrate, calcitim 
carbonate, dicalcium phosphate and disintegrating agents such 
as starch, alginic acids and certain complex silicates combined 
with lubricants such as magnesium stearate, sodium lauryl 
sulphate and talc may be used for preparing tablets. To 
prepare a capsule, it is advantageous to use lactose and high 
molecular weight polyethylene glycols. When aqueous 
suspensions or solutions are used they can contain emulsifying 
agents or agents which facilitate suspension or solubilisation. 
Diluents such as sucrose, ethanol, polyethylene glycol, 
propylene glycol, glycerol and chloroform or mixtures thereof 
may also be used. 

For parenteral administration, emulsions, suspensions or 
solutions of the products according to the invention in 
vegetable oil, for example sesame oil, groundnut oil or olive 
oil, or aqueous -organic solutions such as water and propylene 
glycol, injectable organic esters such as ethyl oleate, as well 
as sterile aqueous solutions of the pharmaceutical ly acceptable 
salts, are used. The solutions of the salts of the products 
according to the invention are especially useful for 
administration by intramuscular or subcutaneous injection. The 
aqueous solutions, also costprising solutions of the salts in 
pure distilled water, may be used for intravenous 




wo 97/03967 PCT/GB96/01746 

- 28 - 

administration with the proviso that their pH is suitably 
adjusted, that they are judiciously buffered and rendered 
isotonic with a sufficient quantity of glucose or sodium 
chloride and that they are sterilized by heating, irradiation 
5 or microf iltration. 

For administration by inhalation compounds of the invention may 
be dissolved or suspended in a suitable carrier for use in a 
nebulizer or a suspension or solution aerosol, or may be 
10 absorbed or adsorbed onto a suitable solid carrier for use in a 
dry powder inhaler. 

Solid compositions for rectal administration include 
suppositories formulated in accordance with known methods and 
15 containing at least one compound of the invention.. 

The percentage of active ingredient in the compositions of the 
invention may be varied, it being necessary that it should 
constitute a proportion such that a suitable dosage shall be 

20 obtained. Obviously, several unit dosage forms may be 

administered at about the same time. The dose employed will be 
determined by the physician, and depends upon the desired 
therapeutic effect, the route of administration and the 
duration of the treatment, and the condition of the patient. 

25 In the adult, the doses are generally from about 0.001 to about 
50, preferably about 0.001 to about 5, mg/kg body weight per 
day by inhalation, from about 0.01 to about 100, preferably 0.1 
to 70, more especially 0.5 to 10, mg/kg body weight per day by 
oral administration, and from about 0.001 to about 10, 

30 preferably 0.01 to 1, mg/kg body weight per day by intravenous 
administration. In each particular case, the doses will be 
determined in accordance with the factors distinctive to the 
subject to be treated, such as age, weight, general state of 
health and other characteristics which can influence the 

35 efficacy of the medicinal product. 
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The compounds according to the invention may be administered as 
frequently as necessary in order to obtain the desired 
therapeutic effect. Some patients may respond rapidly to a 
higher or lower dose and may find much weaker maintenance doses 
adequate • For other patients, it may be necessary to have 
long-term treatments at the rate of 1 to 4 doses per day, in 
accordance with the physiological requirements of each 
particular patient. Generally, the active product may be 
administered orally 1 to 4 times per day. Of course, for some 
patients, it will be necessary to prescribe not more than one 
or two doses per day. 

The compounds of the present invention may also be formulated 
for use in conjunction with other therapeutic agents such as 
agents which increase cyclic AMP production including 
P-agonists and PGE2. It is to be understood that the present 
invention includes combinations of compounds of the present 
invention with one or more of the aforementioned therapeutic 
agents. 

Compounds of the invention may be prepared by the application 
or adaptation of known methods, which means methods used 
heretofore or described in the literature, for example as 
illustrated in the Examples and Reference Examples and 
chemical equivalents thereof, in the reactions described 
hereinafter it may be necessary to protect reactive functional 
groups, for example hydroxy, amino, imino, thio or carboxy 
groups, where these are desired in the final product, to avoid 
their unwanted participation in the reactions. Conventional 
protecting groups may be used in accordance with standard 
practice, for examples see T.w. Green and P.G.M.Wuts in 
"Protective Groups in Organic Chemistry** John Wiley and Sons, 
1991. 
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General formula (I) can also be written ass- 

t1-z3r3 (I) 

5 wherein z3 and r3 are as hereinbefore defined and T^- represents 
a group of the general formula:- 



15 



20 



25 



10 wherein the syxnbols are as hereinbefore defined. 

According to a further feature of the invention, in a process 
(A), cona>ounds of formula (I) wherein is as hereinbefore 
defined, z3 represents a -CO-NH- linkage and r3 are as 
hereinbefore defined, and preferably represents a heteroaryl 
group containing at least one nitrogen atom, particularly a 
substituted heteroaryl group containing at least one nitrogen 
atom wherein the substitution is such that the pKa of the said 
nitrogen atom is about 10 or less, e.g. a 3, 5-dichloropyrid-4- 
yl group, may be prepared by the reaction of coinpounds of the 
general formula (I) wherein and r3 are as immediately 
hereinbefore defined, and z3 represents a -C(F)«N- linkage, 
with a suitable base, for example potassium 

trimethylsilanolate. The reaction is optionally carried out in 
an inert solvent, for example an ether, such as 
tetrahydrofuran, preferably at a temperature from about O^c to 
the reflux temperature. 



30 



Compounds of formula (1) wherein is as hereinbefore defined 
(but where z2 represents oxygen), z3 represents a -C(F)=N- 
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linkage and r3 ig hereinbefore defined, may be prepared from 
compoxinds of tbe general formula ( xi ) : - 

T^-CFaNR^ (II) 

5 

therein r3 are as hereinbefore defined and represents a 
group of the general formula:- 




•p2 



wherein r1, q3 and are as hereinbefore defined, by 

reaction with alcohols of formula (III):- 

R^A^OH (III) 

15 

wherein r2 and are as hereinbefore defined and A^ represents 
an allcylene linkage, in the presence of a triarylphosphine, 
such as triphenylphosphine, and a dialkyl ester, such as the 
diisopropyl or diethyl ester of azodicarboxylic acid. The 
20 reaction preferably takes place in an inert solvent^ such as 
tetrahydrofuran, preferably at a temperature from about O^^C to 
about 60°C. 

According to a further feature of the invention, in a process 
25 (B), compounds of formula (I) wherein and R^ are as 

hereinbefore defined and represents a -CO-NH- linkage may be 
prepared by the reaction of compounds of the general formula 
(IV)j- 



30 



T^-COX^ (IV) 
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wherein is as hereinbefore defined and represents an 
azido group or a halogen, e.g. bromine or, preferably, chlorine 
atom, with compounds of the general formula (V) : - 

R^NHR* . (V) 

wherein r3 is as hereinbefore described, including N-oxides of 
heteroaryl groups, and represents a hydrogen atom or an 
alkanoyl, e.g. acetyl group. The reaction may be carried out 
in the presence of an amine, preferably a tertiary amine, e.g. 
triethylamine or pyridine, optionally in an inert solvent, for 
example a halogenated hydrocarbon such as dichloromethane, 
dimethyl forzaamide, or an ether (e.g. diethyl ether or 
tetrahydrof uran) , preferably at a temperature from 0**C to the 
reflux temperature or at the melting point of the reaction 
mixture. Alternatively, the reaction may be carried out in the 
presence of a base such as an alkali metal hydride, e.g. sodium 
hydride, optionally in an inert solvent, for exaa^le a 
halogenated hydrocarbon such as dichloromethane, 
dimethylformamide, or an ether (e.g. diethyl ether or 
tetrahydrof uran) , preferably at a temperature from 0**C to the 
reflux temperature or at the melting point of the reaction 
mixture, and this method is preferred when R^ represents a 
heteroaryl group containing at least one nitrogen atom, 
preferably a substituted heteroaryl group containing at least 
one nitrogen atom wherein the substitution is such that the pKa 
of the said nitrogen atom is about 10 or less, e.g. a 
3,5-dichloropyrid-4-yl group. 

According to a further feature of the invention, in a process 
(C), compounds of formula (I) wherein and R^ are as 
hereinbefore defined and represents a -CO-CH2- linkage may 
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be prepared by reaction of compounds o£ tbe general formula 
(VI) t- 

t1-C00r5 (VI) 

5 *" • • 

wherein is as hereinbefore defined and represents an 
alkyl group with compounds of the general formula (VII):- 

r3-CH3 (VII) 

10 

wherein R^ is as hereinbefore defined, in the presence of a 
strong base such as lithium diisopropyl amide (usually prepared 
in situ from butyl lithium and diisopropyl amine) , in an inert 
solvent, for example an ether, e.g. tetrahydrofuran, preferably 
15 at a temperature from -65**C to 0**C. 

According to a fxirther feature of the invention, in a process 
(D)^ compounds of formula (I) wherein and R^ are as 
hereinbefore defined and represents a -CO-CH2- linkage may 
20 be prepared by the oxidation of compounds of the general 
formula (VTII):- 

fpl- CH{OH)CH2R^ (VIII) 

25 wherein and R^. are as hereinbefore defined, by the 

application or adaptation of known methods. The oxidation can 
be carried out, for example, by reaction with oxalyl chloride 
and dimethyl sulphoxide, in a solvent such as dichlorome thane, 
and preferably at a temperature lower than -65®C. These 

30 conditions are especially convenient for the preparation of 
compounds wherein and Z^ each represents an oxygen atom. 
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According to a further feature of the invention^ coxopounds of 
formula (X), wherein and are as hereinbefore defined and 

repreeenta a -C2-CH2- linkage, and preferably z represents 
an oxygen atom, may be prepared by the reaction of compounds of 
5 the general formula (IX):- 

T^-CZNR^Or'^ (IX) 

wherein and Z are as hereinbefore defined and and R^ 
10 represent Ci.4alkyl, ^.g. methyl, groups, with congjounds of 

formula (VTI) wherein r3 is as hereinbefore defined, in the 
presence of a strong base such as lithium diisopropylamide 
(usually prepared in situ from butyl lithium and 
diisopropylamine) , preferably at a low tesqperature. 

15 

According to a further feature of the invention, compounds of 
formula (I) wherein and r3 are as hereinbefore defined and 
z3 represents a -CO-CH2- linkage may be prepared by the 
reaction of compounds of the general formula (X):- 

20 

T^-CN (X) 

wherein is as hereinbefore defined, with Grignard reagents 
which may be represented by the general formula (XI):- 

25 

R3Mgx5 (xi) 

wherein r3 is as hereinbefore defined and X^ represents a 
halogen, preferably a bromine atom. 

30 

According to a further feature of the invention, compounds of 
formula (I) wherein and r3 are as hereinbefore defined and 
Z3 represents a -CZ-NH- linkage, more especially those wherein 
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Z and represent oxygen, may be prepared by the reaction of 
compounds of tbe general formula (XII):- 

T3-CZNH2 (XII) 

wherein and Z are as hereinbefore defined and z preferably 
represents oxygen, with compounds of the general formula 
(XIII):- 

r3x6 (XIII) 

wherein r3 is as hereinbefore defined and X^ represents a 
halogen, preferably a chlorine atom. Preferably the reaction 
takes place in the presence of a base, for example an alkali 
metal hydride, e.g. sodium hydride, an alkali metal alkoxide, 
e.g. potassium t-butoxide, an alkali metal hydroxide, e.g. 
sodium hirdroxide or an alkali metal carbonate, e.g. sodium 
carbonate, or an amine, preferably a tertiary amine, e.g. 
triethylamine or pyridine, optionally in an inert solvent, for 
example dichl or ome thane, dimethyl formamide, or an ether, e.g. 
diethyl ether or tetrahydrofuran, preferably at a temperature 
from 0**C to the reflux temperature. 

According to a further feature of the invention, compounds of 
formula (I) wherein and r3 are as hereinbefore defined and 
z3 represents an -0-CH2- linkage may be prepared by the 
reaction of compounds of the general formula (XIV) : - 

t1-0H (XIV) 

wherein is as hereinbefore defined, with compounds of the 
general formula (XV) : - 
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R^CHaX'^ (XV) 

wherein r3 is ae hereinbefore defined and X*^ represents a 
halogen atom, especially a chlorine atom, preferably in the 
5 presence, of a base such as an alkali metal carbonate, e.g. 
potassium carbonate, preferably in a solvent such as 
dimethyl f ormamide . 

According to a further feature of the present invention, 
10 compounds of formula (X) wherein and are as hereinbefore 
defined and represents a -0-CO- linkage may be prepared by 
the reaction of compounds of formula (XIV) wherein is as 
hereinbefore defined, with compounds of the general formula 
(XVI):- 

15 

R^cox® (XVI) 

wherein r3 is as hereinbefore defined, and X^ represents a 
halogen, preferably a chlorine atom, preferably in the presence 
20 of a base such as a tertiary amine, e.g. tri ethyl amine, 
preferably in a solvent such as dichloromethane. 

According to a further feature of the present invention, 
compounds of formula (I) wherein and R^ are as hereinbefore 
25 defined and represents a -NH-CO- linkage may be prepared by 
the reaction of the general formula (XVII):- 

T1-1IH2 (XVII) 

30 wherein is are as hereinbefore defined, with conqpounds of 
formula (XVI) wherein R^ azid X^ are as hereinbefore defined, 
preferably in the presence of a base such as a tertiary amine. 
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e.g* triethylamine, preferably in a solvent aucb as 
dichlorametbane • 

According to a further feature of the present invention^ 
compounds of formula (l) wherein and are as hereinbefore 
defined and 2^ represents a -NH-CO-NH- linkage may be prepared 
by the reaction of compounds of formula (XVll) wherein is as 
hereinbefore defined with compounds of the general formula 
(XVIIl):- 

r3nC0 (XVIII) 

wherein r3 is as hereinbefore defined, preferably in the 
presence of a base such as a tertiary amine, e.g. 
triethylamine, preferably in a solvent such as dichlorome thane. 

According to a further feature of the present invention, 
compounds of formula (I) wherein and r3 are as hereinbefore 
defined and represents a -NH-CO-NH- linkage may be prepared 
by the reaction of compounds of formula (XVII) wherein is as 
hereinbefore defined with ccMi5>oTinds of formula (V) wherein r3 
is as hereinbefore defined and R^ represents a hydrogen atom, 
together with phosgene or a source thereof. The reaction is 
preferably carried out by reacting the coir«>otind of formula 
(XVII) with phosgene or, preferably, bis (trichloromethyl) 
carbonate, and by then reacting the product of that reaction 
with the cation derived from the compound of formula (V) , for 
example by reaction with a base such as sodium hydride. The 
reactions are preferably carried out in suitable solvents such 
as dichloromethane and tetrahydrofuran. 

According to a further feature of the present invention, 
compoxmds of formula (I) wherein T^ and R^ are as hereinbefore 
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defined and represents a -CH2-NH- linkage may be prepared toy 
the reaction of compounds of the general . formula (XZX):- 

Tf-CHO (XIX) 

5 

wherein is as hereinbefore defined, with compounds of 
formula (V) wherein is as hereinbefore defined and 
represents a hydrogen atom, followed by reduction with a 
compound such as sodium cyanoborohydride. This reaction is 
10 especially suitable for the preparation of compounds wherein r3 
represents an optionally substituted phenyl or naphthyl group. 

According to a further feature of the present invention, 
compounds of formula (I) wherein and r3 are as hereinbefore 
15 defined and 23 represents a -CH2-^NH- linkage may be prepared by 
the reaction of compounds of the general formula (XX) 

t1-CH2x9 (XX) 

20 wherein is as hereinbefore defined and represents a 

halogen, preferably bromine, atom with compoxinds of formula (V) 
wherein r3 is as hereinbefore defined and R^ represents a 
hydrogen atom* The reaction preferably takes place in the 
presence of a base such as sodium hydride. The reaction is 

25 especially suitable for the preparation of compounds wherein r3 
represents an optionally substituted heteroaryl group. 

According to a further feature of the present invention, 
confounds of formula (I) wherein T^- and r3 are as hereinbefore 
30 defined 2^ represents an oxygen atom, and 23 represents a - 

SO2-NH- linkage xnay be prepared by the reaction of compounds of 
the general formula (XXI):- 
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t2-S02NHr3 (XXI) 

wherein r3 and are as hereinbefore defined, with coopoxindB 
5 of the general formula (XXII):- 

r2a1x10 (XXII) 

wherein r2 and are as hereinbefore defined and X^O 
10 represents a halogen, preferably bromine, atom or an 

alkylsulphonyl or aryl sulphonyl, e.g. p- toluene- sulphonyl, 
group, preferably after treatment with a base such as sodium 
hydride, preferably in a solvent such as dimethylformamide. 

15 According to a further feature of the present invention, 

compounds of formula (I) wherein and are as hereinbefore 
defined and 23 represents a -S-CH2- linkage may be prepared by 
the reaction of compounds of the general formula (XXIII):- 

20 T^-SH (XXIII) 

wherein is as hereinbefore defined, with compounds of 
formula (XV) wherein r3 and x'^ are as hereinbefore defined, and 
preferably X*^ represents a bromine atom, preferably after 
25 reaction with a base such as an alkali metal alkoxide, e.g. 
sodium methoxide. 

According to a further featxire of the present invention, 
compounds of formula (I) wherein and R^ are as hereinbefore 
30 defined and represents a -CF2-0- linkage may be prepared by 
the reaction of compounds of the general formula (XXIV) : - 
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Tl-CP2Br (XXIV) 

wherein is as hereinbefore defined, with compounds of the 
general formula (XXV):- 

5 

R^oH (XXV) 

wherein r3 is as hereinbefore defined, preferably with the aid 
of a base such as sodium hydride, preferably in a solvent such 
10 as dimethyl formamide. 

According to a further feature of the present invention, 
compounds of formula (I) wherein and r3 are as hereinbefore 
defined and represents a -NH-CO-O- linkage may be prepared 
15 by the reaction of compounds of the general formula (xxvi):- 

T^-NCO (XXVI) 

wherein is as hereinbefore defined, with confounds of 
20 formula (XXV) wherein r3 is as hereinbefore defined, preferably 
with the aid of a base such as a tertiary amine, e.g. 
triethylamine, preferably in a solvent such as dichloromethane . 

According to a further feature of the present invention, 
25 compounds of formula (I) wherein and r3 are as hereinbefore 
defined and represents a linkage may be prepared by 

the reaction of confounds of formula (XVII) wherein is as 
hereinbefore defined^ with compounds of the general formula 
(XXVII):- 



30 



R^CHO (XXVII) 
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wherein r3 is as hereinbefore defined, preferably with the aid 
* reducing agent such as sodiiun cyanoborot^dride. 

According to a further feature of the present invention, 

compounds of formula (l) wherein and r3 are as hereinbefore 

defined and 23 represents a -NH-SO2- linkage may be prepared by 

the reaction of compounds of formula (XVll, TI-NH2) wherein 

is as hereinbefore defined with compounds of the general 
formula (XXVIII):- 

r3s02x11 (XXVIII) 

wherein r3 is as hereinbefore defined and x" represents a 
halogen, preferably chlorine, atom, preferably with the aid of 
a base such as a tertiary amine, e.g. triethylamine, preferably 
in a solvent such as tetrahydrofuran. 

According to a further feature of the present invention, 
compounds of formula (I) wherein t1 and r3 are as hereinbefore 
defined and z3 represents a -O-CO-NH- linkage may be prepared 
by the reaction of compounds of formula (XXII, t1-0H) wherein 
•pl is as hereinbefore defined with compounds of formula (XVlll, 
r3nC0) wherein r3 is as hereinbefore defined, or with compounds 
of foannula (V) wherein r3 is as hereinbefore defined and r4 
represents a l^drogen atom, together with phosgene or a source 
thereof, preferably, bis (trichloromethyi) carbonate, preferably 
with the aid of a base such as a tertiary amine, e.g. 
triethylamine, preferably in a solvent such as dichloromethane. 

According to a further feature of the present invention, 
compounds of formula (I) wherein and r3 are as hereinbefore 
defined and z3 represents a -0-CF2- linkage may be prepared by 
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the reaction of compounds of formula (xiv, T^-OH) wherein is 
as hereinbefore defined with compounds of the general formula 
(XXIX) : - 

R3CF2Br (XXIX) 

wherein r3 is as hereinbefore defined, preferably with the aid 
of a base such as sodium hydride, preferably in a solvent such 
as dimethylformamide. 

According to a further feature of the present invention, 
compounds of formula (I) wherein and are as hereinbefore 
defined and 2^ represents an ethynyl linkage may be prepared by 
the reaction of compounds of the general formula (XXX):- 

t1-I (XXX) 

wherein is as hereinbefore defined, with acetylenes of the 
general formula (XXXI):- 

R^CsCH (XXXI) 

wherein r3 is as hereinbefore defined. Preferably the reaction 
is carried out with the aid of a catalyst, e.g. palladixm on 
carbon and cuprous iodide, preferably with the aid of a base 
such as a tertiary amine, e.g. trie thy lamine, preferably in a 
solvent such as dimethyl formamide. 

According to a further feature of the present invention, 
COTipounds of formula (I) wherein and r3 are as hereinbefore 
defined and represents a -CH2-0- linkage may be prepared by 
the reaction of compounds of the general formula (XXXII):- 
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T^-CH20H (XXXII) 

wherein is as hereinbefore defined, with compounds of 
formula (Xlll) wherein r3 and are as hereinbefore defined, 
5 preferably with the aid of a base such as an alkali metal 
alkoxide, e.g. potassium t-butoxide. The reaction is 
preferably carried out in a solvent such as tetrahydrofuran. 

According to a further feature of the present invention, 
10 conqpounds of formula (I) wherein and r3 are as hereinbefore 
defined and represents a -CH2-0- linkage may be prepared by 
the reaction of compounds of formula (XX) wherein and x^ are 
as hereinbefore defined with conqpounds of formula (XXV) wherein 
r3 is as hereinbefore defined, preferably with the aid of a 
15 base such as an alkali metal alkoxide, e.g* potassium 
t-butoxide. 

According to a further feature of the present invention, 
compounds of formula (I) wherein and are as hereinbefore 
20 defined and represents a -CO-CO-NH- linkage may be prepared 
by the reaction of compounds of the general formula (XXXIII):- 

T^-COCOOH (XXXIII) 

25 wherein is as hereinbefore defined, with dichloromethyl 
methyl ether in di chl or ome thane, followed by reaction with 
compounds of formula (V) wherein R^ is as hereinbefore defined 
and R* represents a hydrogen atom, preferably with the aid of a 
base such as soditim hydride, preferably in a solvent such as 

30 tetrahydrofuran. 

According to a further feature of the present invention, 
conqpounds of formula (I) wherein and R^ are as hereinbefore 



wo 97/03967 PCT/GB96/01746 

- 44 - 

defined and z3 represents a -CO-CO- linkage may be prepared by 
the oxidation of compoimds of formula (Vlll) wberein and r3 
are as hereinbefore defined, for example by reaction with 
pyridinium dichromate, preferably in a solvent such as 
dichlorpmethane. This reaction is particularly suitable for 
the preparation of compounds wherein r3 represents a 
heterparyl, for example an optionally substituted pyridyl, 
group. 

According to a further feature of the present invention, 
compounds of formula <I) wherein and r3 are as hereinbefore 
defined and z3 represents a trans -N»N- linkage may be prepared 
by the reaction of confounds of the general formula (XXXIV):- 

t1-N2+ BP4- (XXXIV) 

wherein t1 is as hereinbefore defined, with coxnpotinds of the 
general formula (XXXV):- 

R^H (XXXV) 
wherein r3 is as hereinbefore defined, preferably with the aid 
of a base such as lithium diisopropyl amide. 



10 



15 



25 



30 



According to a further feature of the present invention, 
compounds of formula (1) wherein and r3 are as hereinbefore 
defined and z3 represents a -CH2-S- linkage may be prepared by 
the reaction of ccanpounds of formula (XX) wherein and X^ are 
as hereinbefore defined with con^oiinds of the general formula 
(XXXVI):- 

R^-SH (XXXVI) 



i 
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Wherein r3 is as hereinbefore defined, preferably ^th the aid 
of a base such as an alkali metal carbonate, e.g. potassium 
carbonate. 

5 According to a further feature of the present invention, 

compounds of formula (I) wherein and r3 are as hereinbefore 
defined and 23 represents a -CH2-CO- linkage may be prepared by 
the oxidation of compoundB of the general formula (XXXVII):- 

10 t1-CH2-CH{OH)-r3 {XX2CVT1) 

wherein and r3 are as hereinbefore defined. The oxidation 
may conveniently be carried out, for example, by reaction with 
oxalyl chloride and dimethyl sulphoxide, in a solvent such as 
15 dichloromethane, and preferably at a temperature lower than 
-65**C. Alternatively, the oxidation may be carried out by 
reaction with chromium trioxide in the presence of 
3 , S-dimethylpyrazole . 

20 According to a further feature of the present invention, 

compounds of formula (I) wherein and r3 are as hereinbefore 
defined and 23 represents a -C(»N0RC)-cH2- linkage (where rc is 
as hereixibefore described) may be prepared by reaction of 
compounds of (I) wherein and r3 are as hereinbefore defined 

25 and 23 represents a -C0-CH2- linkage, with a N-alkyl- or N- 
arylalkyl-hydroxylamine in the presence of pyridine. 

According to a further feature of the present invention, 
compounds of formula (I) wherein and r3 are as hereixibefore 
30 defined and 23 represents a •CH(F)-CH2- linkage may be prepared 
by reaction of compounds of the general formula (VIII)^ wherein 
and r3 are as hereinbefore defined, with diethylaminosulphur 
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trifluoride in an inert solvent^ such as dichlorome thane, and 
at a temperature at about room temperature. 

According to a further feature of the present invention, in a 
5 process (E) compounds ot the invention may be prepared by 
interconversion of other confounds of the invention. 

Thus, for example, compounds of the invention containing a 
heterocyclic group wherein the hetero atom is a nitrogen atom 

10 may be oxidised to the corresponding N-oxides. This 

interconversion is especially convenient for the preparation of 
conqpounds of the invention wherein and both represent 
oxygen atoms and wherein the linkage contains no oxidizable 
groups containing sulphur. The oxidation may conveniently be 

15 carried out by means of reaction with a mixture of hydrogen 
peroxide and an organic acid, e.g. acetic acid, preferably at 
or above room temperature, for example at a temperature of 
about 

60-90OC. Alternatively, the oxidation may be carried out by 
20 reaction with a peracid, for example m-chloroperoxybenzoic 
acid, in an inert solvent such as dichloromethane, at a 
temperature from about room temperature to reflxax, preferably 
at elevated temperature. The oxidation may alternatively be 
carried out by reaction with hydrogen peroxide in the presence 
25 of sodium tungstate at temperatures between room temperature 

and about 60®C. This last method is preferred for compounds 

containing an acid- labile group. 

As another exanqple of the interconversion process, an N-oxide 
30 group within a compound of formula (X) may be reduced to a 

nitrogen atom. More particularly, one of the N-oxide groups in 
a conqpound of formula (1) wherein Q^, q2 or q3 represents a 
nitrogen atom in its oxidised form and and/or r3 represents 
a heteroaryl group containing one or more nitrogen ring atoms 
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in its oxidised form, may be reduced to a nitrogen atom. 
Indeed, the N-oxide group in the group r2 and/or r3 in such a 
compound can be reduced to a nitrogen leaving the other H-oxide 
group unchanged. 

The reduction of an K-oxide group may be carried out by 
reaction with diphosphorus tetraiodide in an inert solvent, 
such as dichloromethane, preferably at or near room 
temperature, or by reaction with a chlorotrialkylsilane, 
preferably chlorotrimethylsilane, in the presence of zinc and 
an alkali metal iodide, e.g. potassium iodide, in an inert 
solvent, e.g. acetbnitrile, at a temperature between about O'C 
and about room temperature, preferably below room temperature. 

According to a further example of the interconversion process, 
compounds of the invention containing hydroxy moieties may be 
converted to their esters by the application or adaptation of 
known methods of esterif ication. For example, the appropriate 
acid may be converted to an acid halide, e.g. by reaction with 
thionyl chloride or oxalyl chloride, and then the acid halide 
may be reacted with the appropriate alcohol of formula <l), 
preferably in the presence of a base, for example a tertiary 
amine, e.g. triethylamine. 

Alternatively, the appropriate alcohol of formula (I) may be 
reacted with the appropriate acid in the presence of compounds 
such as diisopropyl asodicarboxylate and triphenylphosphine, 
preferably in a dry ethereal solvent, e.g. diethyl ether or 
tetrahydrofuran, preferably at or near room temperature. 

AS another example of the interconversion process, compounds of 
the invention containing hydroxy moieties may be prepared by 
hydrolysis of corresponding esters of the invention. The 
hydrolysis may conveniently be carried out by alkaline 
hydrolysis using a base, such as an alkali metal hydroxide or 
carbonate, in the presence of an aqueous /organic solvent 
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mixture, using organic solvents such as dioxan, tetrahydrofuran 
or methanol, at a temperature from about ambient to about 
reflux. The hydrolysis of the esters may also be carried out 
by acid hydrolysis using an inorganic acid, such as 
hydrochloric acid, in the presence of an aqueous/inert organic 
solvent mixture, using organic solvents such as dioxan or 
tetrahydrofuran, at a temperature from about 50**C to about 
80*^C. Such hydrolytic means are particularly suitable for 

preparing compounds of the invention in which z3 represents a 
ketomethylene linkage. 

As another example of the interconversion process, compounds 
of formula (I) wherein r2 and/or r3 represents or contain an 
aryl group which is substituted by a formyl group may be 
prepared by oxidising the corresponding compounds of formula 
(1) wherein r2 and/or r3 represents or contain an aryl group 
which is substituted by a hydroxymethyl group for example with 
oxalyl chloride and dimethyl sulphoxide, in a solvent such as 
dichloromethane, and preferably at a tea^erature lower than 
about -65**C, or, preferably, by reaction with a coTOlex of 
sulphur trioxide with an amine such as pyridine, preferably in 
the presence of an amine such as triethylamine, preferably at 
about room temperature. 

As another example of the interconversion process, compounds 
of formula (I) wherein r2 and/or r3 represents or contain an 
aryl group which is substituted by an amino group may be 
prepared by reducing the corresponding coi^poxinds of formula 
(I) wherein r2 and/or r3 represents or contains an aryl group 
which is substituted by a nitro group, preferably with iron in 
acidic conditions, such as in acetic acid, preferably at or 
above room texnperature, more especially at the reflux 
temperature. Alternatively the reduction xaay be carried out . 
by reaction with hydrazine hydrate in the presence of ferric 
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Chloride and activated carbon, conveniently in a solvent such 
as methanol, at temperatures from about 25'*C to about 80**C. 

As another example of the interconversion process, compounds 
of formula (l) wherein r2 and/or r3 represents or contains an 
aryl group which is substituted by an acylamino or aroylamino 
group may be prepared from compounds of formula (l) wherein r2 
and/or r3 represents or contains an aryl group which is 
substituted by an amino group, preferably by means of reaction 
with the appropriate acid halide or acid anhydride in the 
presence of a tertiary base, such as triethylamine, optionally 
in an inert solvent, and preferably at a temperature from 
about to refltax. 

As another example of the interconversion process, compounds 
of formula (I) wherein r2 and/or r3 represents or contains an 
aryl group which is substituted by a carboxamido group may be 
prepared from ccaapoxinds of formula (I) wherein r2 and/ or r3 
represents or contains an aryl group, which is substituted by a 
cyano group, by means of reaction with hydrogen peroxide and 
potassium carbonate in dimethyl sulphoxide. 

As another example of the interconversion process, con«>ounds 
of formula (I) wherein r2 and/or r3 represents or contains an 
aryl group which is stibstituted by a cyano group may be 
prepared from compounds of formula (I) wherein r2 and/ or r3 
represents or contains .an aryl group which is substituted by a 
bromine atom, lyy means of reaction with zinc cyanide in the 
presence of tetrakis(triphenylphosphine) palladivmXO) in an 
inert solvent, such as dimethylformamide, at a teiiD^rature at 
about 100*'C. 
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As another example of the interconverslon procesB, 
compounds of formula (I) wherein 2^ represents a cis -N«N- 
linkage may be prepared by the action of ultraviolet radiation 
upon their trans -isomers. 

As another example of the interconversion process, compounds of 
formula (I) containing sulphoxide linkages may be prepared by 
the oxidation of corresponding compounds containing -S- 
linkages. For example, the oxidation may conveniently be 
carried out by means of reaction with a peroxyacid, e.g. 
3-chloroperbenzoic acid, preferably in an inert solvent, e.g. 
dichloromethane, preferably at or near room temperature, or 
alternatively by means of potassium hydrogen peroxomonosulphate 
in a medium such as aaueous methanol, buffered to about pH5, at 
temperatures between about 0**C and room temperature. This 
latter method is preferred for confounds containing an acid- 
labile group. 

As another example of the interconversion process, compounds of 
formula (I) containing sulphone linkages may be prepared by the 
oxidation of corresponding compounds containing -S- or 
sulphoxide linkages. For example, the oxidation may 
conveniently be carried out by means of reaction with a 
peroxyacid, e.g. 3-chloroperbenzoic acid, preferably in an 
inert solvent, e.g. dichloromethane, preferably at or near room 
temperature, or alternatively the oxidation can be carried out 
by means of sodium metaperiodate in a medium such as aqueous 
methanol • 

As another example of the interconversion process, conqpounds of 
formula (l) wherein represents a -CS-CH2- linkage may be 
prepared from compounds of formula (I) wherein represents a 

-C0-CH2- linkage by reaction with phosphorus pezltasulphide or 
2, 4-bis (4-methoxyphenyl) -1, 3-dithia-2, 4-diphosphetane-2, 4- 
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disulphide, preferably in a solvent sucli as pyridine or 
toluene, and preferably at a tesqperature from 0**C to the reflux 
temperature . 

As another example of the interconversibn process, compounds of 
.formula (1) containing a hydroxymethyl group may be prepared by 
the reduction of the corresponding compounds of formula (I) 
containing an aryloxycarbonyl or, particularly, alkoxycarbonyl 
group, preferably by means of reaction with an alkali metal 
borohydride, preferably in an inert solvent, e.g. 
tetrahydrofuran, and preferably at or near room temperature. 

As another example of the intercpnversion process, compounds of 
formula (I) wherein ±q ^s hereinbefore defined and is 
substituted on its a-carbon atom by fluorine and is sulphur 
may be prepared by the reaction of xenon dif luoride with 
corresponding compounds of formula (I) wherein said a-carbon 
atoms carry hydrogen atoms instead of said fluorine atoms. The 
reaction may be conveniently carried out in a solvent, such as 
dichloromethane, in the presence of a molecular sieve, and in 
an inert atmosphere, at a low temperature, e.g. at or near 0**C. 
This method is especially convenient for the conversion of 
compounds wherein represents a methyl group to compounds 
wherein R^ represents a dif luoromethyl group. 

According to a further feature of the invention, acid addition 
salts of the compounds of this invention may be prepared by 
reaction of the free base with the appropriate acid, by the 
application or adaptation of known methods. For example, the 
acid addition salts of the compounds of this invention may be 
prepared either by dissolving the free base in water or aqueous 
alcohol solution or other suitable solvents containing the 
appropriate acid and isolating the salt by evaporating the 
solution, or by reacting the free base and acid in an organic 
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BOlveat, in wliich case the salt separates directly or can be 
obtained by concentration of the solution. 

The acid addition salts of the compounds of this invention can 
5 be regenerated from the' salts by the application or adaptation 
of known methods. For exai^ple, parent compounds of the 
invention can be regenerated from their acid addition salts hy 
treatment with an alkalis e.g. aqueous sodium bicarbonate 
solution or aqueous ammonia solution. 

10 

It will be appreciated that compounds of the present invention 
may contain asymmetric centres. These asymmetric centres may 
independently be in either the R or S configuration, it will 
be apparent to those skilled in the art that certain compounds 

15 of the invention may also exhibit geometrical isomerism. It is 
to be understood that the present invention includes individual 
geometrical isomers and stereoisomers and mixtures thereof, 
including racemic mixtures, of compoxinds of formula (I) 
hereinabove. Such isomers can be separated from their 

20 mixtures, by the application or adaptation of known methods, 
for exan^le chromatographic techniques and recrystallization 
techniques, or they are separately prepared from the 
appropriate isomers of their intesnnediates . 

25 The starting materials and intermediates may be prepared by the 
application or adaptation of known methods, for example methods 
as described in the Reference Examples or their obvious 
chemical eqtuivalents . 

30 For example, intermediates of formula (II, t2-cFoNr3) wherein 
t2 and are as hereinbefore defined and r3 preferably 
represents a heteroaryl group containing at least one nitrogen 
atom, preferably a siibstituted heteroaryl group containing at 
least one nitrogen atom wherein the substitution is such that 

35 the pKa of the said nitrogen atom is about 10 or less, e.g. a 



10 
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3,5-diclilorop3rrld-4-yl group, may conveniently be pr^ared by 
reaction of canqpounde of the general formula ( 1) : - 

T^-CONHrS (1) 

wherein t2 and r3 are as immediately hereinbefore defined with 
diethylaminosulphur trifluoride. The reaction preferably takes 
place in an inert solvent, such as dichloromethane, preferably 
at a temperature from about 0»C to about room temperature. 

Coaa>ounds of fonmila (1) wherein t2 and r3 are as hereinbefore 
defined, may be prepared from compounds of the general formula 
(2):- 



15 




wherein r1, r3, q1, q2, q3^ ^nd zl are as hereinbefore defined, 
by treatment with aluminium chloride. The reaction preferably 
takes place in an inert solvent, such as dichloromethane, 
20 preferably at a temperature from about 0»C to about room 
temperature . 

compounds of formula (2) wherein r1, r3, q1, q2, q3, and zl are 
as hereinbefore defined may be prepared as described in the 
25 specification of International Patent Application Publication 
No. wo 92/12961. 
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Intermediates of formula (III) wherein is an allcyl-, aryl-, 
or tLeteroaryl-l,2,4-oxadiazole or an aryl-, or heteroaryl- 
l,3^4-oxadia2ole, and A* is an alkylene linkage may be prepared 
by hydrolysis of compounds of formula (3):- 

r2-a10C0CH3 (3) 

wherein r2 is aryl or heteroaryl and A* is an alkylene linkage. 
The hydrolysis may conveniently be carried out by alkaline 
hj^olysis using a base, such as an alkali metal hydroxide or 
carbonate, in the presence of an aqueous /organic solvent 
mixture, using organic solvents such as acetonitrile, dioxan, 
tetrahydrofuran or methanol, at a temperature from about 
ambient to about reflux. 



Compounds of formula (3> wherein r2 is an alkyl-, aryl-, or 
heteroaryl- 1,2, 4 -oxadiazole and A* is an alkylene linkage, may 
be prepared by reaction of an alkyl-, aryl- or 
heteroarylamidoxime (which may be prepared by reaction of the 
corresponding alkyl-, aryl- or heteroarylnitrile with 
hydroxylamine hydrochloride in the presence of an alkali metal 
hydroxide, such as sodium hydroxide, in aqueous ethanol at a 
temperature at about reflux) with an acetoxyalkanoyl chloride 
according to the procedxxre of G.D.Diana et al J.Med.Chem., 
25 1994, 11, 2421-2436. 

Compounds of formula (3), wherein r2 represents a 2-aryl- or 
2-heteroaryl-l,3,4-oxadia201-5-yl group and A^ is an alkylene 
linkage, may be prepared by dehydration of compoiinds of formula 
30 (4):- 

R^CONHNHCOA^OCOCH3 ( 4 ) 
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Wherein represents aryl or heteroaryl and A* is an allcylene 
linkage. The reaction Is carried In the presence of 4- toluene 
Bulphonlc acid In an inert solvent, such as toluene, at a 
temperature at about 125''C. 

■'V.-. 

Compounds of formula (4) wherein represents aryl or 
heteroaryl and is an allcylene linkage may be prepared by 
reaction of aryl- or heteroaryl-acid hydrazides with an 
acetoacyalkanoyl chloride in the presence of an organic base, 
such as pyridine, in an inert solvent, such as dichloromethane, 
at a temperature at about C'C to about room temperature. 

Intermediates of formula {TV, T^-COX^) wherein T^- ie as 
hereinbefore defined and represents a halogen atom may be 
prepared from compounds of the general formula (5):- 

T^-COOH (5) 

wherein is as hereinbefore defined, by the application or 
adaptation of known methods for the preparation of acid halides 
from carboxylic acids. For example, when represents a 
chlorine atom, the reaction may be carried out by means of 
thionyl chloride or, preferably, oxalyl chloride, optionally in 
the presence of a small amount of dimethylf ormsuaide. 

Intermediates of formula (IV, T^-COX^) wherein is as 
^BTBxxihBtore defined and X* represents an azldo group may be 
prepared from compounds of formula (5) wherein is as 
hereinbefore defined by the application or adaptation of known 
methods for the preparation of acid azides from carboxylic 
acids. For example, the reaction may be carried out by means 
of diphenylphosphoryl azlde in the presence of triethylamlne in 
dimethyl f'ormamide . 
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Coii«>ound8 of formula (5) wherein is as hereizibefore defined, 
and preferably 2^ and 2^ represent oxygen atoms, may be 
prepared by the oxidation of intermediates of formula (XIX, 
tI-cho) wherein is as hereinbefore defined, and preferably 
2l and 22 represent oxygen atoms, e.g. by reaction with 
potassium permanganate, or with a mixture of sulphamic acid and 
sodium chlorite in acetic acid, or with sodium chlorite in the 
presence of sodium dihydrogen phosphate, preferably in the 
presence of an alkene, e.g. 2-methylbut-2.ene, conveniently in 
t«butanol. 

Alternatively, compounds of formula (5) wherein is as 
hereinbefore defined may be prepared by the hydrolysis of 
intermediates of formula (VT, T^-COOrS) wherein and r5 are 
as hereinbefore defined, for example by reaction with a base, 
such as an alkali metal hydroxide, carbonate or bicarbonate in 
the presence of water, in an alcohol such as methanol and at a 
temperature from about ambient to about reflux, followed by 
reaction with an aqueous acid such as dilute hydrochloric acid. 

Alternatively, compounds of formula (5) wherein is as 
hereinbefore defined, but where 2^ represents a direct bond and 
a1 represents a straight- or branched- carbon chain comprising 
from 2 to about 6 carbon atcmis, may be prepared by 
hydrogenation of compounds of formula (5), wherein is as 
hereinbefore defined, but where 2^ represents a direct bond and 
A^ represents a straight- or branched- carbon chain coii5>rising 
from 2 to about 6 carbon atoms which contains a double or 
triple carbon-carbon bond. The hydrogenation may be carried 
out using hydrogen in the presence of a suitable metal 
catalyst, e.g. platinum or palladium optionally supported on an 
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inert carrier such as carbon, preferably in a solvent such as 
methanol or ethanol. 

Alternatively, compoxande of formula (5) wherein is as 
hereinbefore defined, but where 2^ and each represent a 
direct bond and Q^, q2 and each represent CH, may be 
prepared from compounds of formula (6):- 




wherein r1, r5 and are as hereinbefore defined, by reaction 
with compounds of formula (7):- 

r2-b<OH)2 (7) 

15 

wherein r2 is as hereinbefore defined, in the presence of a 

conqplex metal catalyst such as 

tetrakis (triphenylphosphine)palladium(O) . 

20 AccoJTding to a f^ of 
SSt^^^^ ^ '^ihiBreiin --^^ : represents ■ *a 3 ^ 5-dihalo-l-oxido- 

;*:^^^^^ lower; aikanoyl, 

ipreferably acetyl, group be prepared by treatment of the 
corresponding compounds of formula (V) wherein r3 is as 

25 hereinbefore defined and R^ is hydrogen with an aikanoyl 
halide, for example acetyl chloride when R^ represents an 
acetyl group. The reaction may be prefereQDly carried out in 
the presence of a base such as an alkali metal hydride, e.g. 
sodium hydride optionally in an inert solvent, for example 
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dimethylfonaamide, or an ether, for example tetrahydrofuran, 
preferably at a tempera tiure from O^^C to about 50**C. 

According to a furtber feature of the invention, intermediates 
of formula (V, R^khr*) wherein r3 represents a 3, 5-dicliloro-l- 
oxido-4-pyridinio group and represents a lower alkanoyl 
group, preferably acetyl, may be prepared by oxidation of the 
corresponding compounds of formula (V) wherein r3 represents a 
3,5-dihalo-4-pyridyl group and R^ represents a lower alkanpyl 
group. The oxidation may be carried out by means of reaction 
with a mixture of hydrogen peroxide and an organic acid, e.g. 
acetic acid, preferably at or above room temperature at 
60-90**C. Alternatively, the oxidation may be carried out by 
reacting a peracid, for example m-chloroperoxybenzoic acid, in 
an inert solvent such as dichlorome thane, at a temperature from 
about room tenqperature to reflux, preferably at elevated 
temperature. The oxidation may also be carried out by reaction 
with hydrogen peroxide in the presence of sodium tungstate at 
temperatures between room temperature and about 60**C. 

Intermediates of formula (XIX, T^-CHO) wherein T^ is as 
hereinbefore defined, but where 22 represents oxygen and A^ 
represents a straight- or branched- chain alkylene linkage, may 
be prepared from compounds of the general formula (8)r- 

t2-cho (8) , 

wherein T^ is as hereinbefore defined, by reaction with a 
compound of formula (XXII, rSa^xIO) wherein r2 and X^O are as 
hereinbefore defined, X^O preferably representing a bromine 
atom, and A^ represents a straight- or branched- chain alkylene 
linkage. The alkylation may be carried out preferably in the 
presence of a base, for exasple an alkali metal hydride, e.g. 
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Bodium hydride, an alkali metal hydroxide or sodium carbonate, 
e.g. sodium hydroxide or carbonate, or an amine, preferably a 
tertiary amine, e.g. tri ethyl amine or pyridine, optionally in 
an inert solvent, for example dichloromethane, 
5 dimethylformamide, or an ether, e.g. diethyl ether or 

tetrahydrofuran, preferably at a temperature from O'c to the 
reflux teiQperature . 



10 
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Alternatively, intermediates of formula (XIX, t1-cho) wherein 
t1 is as hereinbefore defined, but where z2 represents an 
oxygen atom and a1 represents a straight- or branched- chain 
alkylene linkage, may be prepared from compounds of formula (8, 
T2-CHO) %rtierein t2 is as hereinbefore defined by reaction with 
compounds of formula (ill, rZ^Ioh) wherein r2 ig ^s 
hereinbefore defined and a1 represents a straight- or branched- 
chain alkylene linkage. The reaction may be carried out in the 
presence of a triarylphosphine, such as triphenylphosphine, and 
a dialkyl ester, such as the diisopropyl or diethyl ester of 
azodicarboxylic acid. The reaction preferably takes place in 
an inert solvent, such as tetrahydrofuran, preferably at a 
ten^erature from about O^C to about 60*C. 

Intermediates of formula (XlX, t1-chO) wherein T^- is as 
hereinbefore defined, but ^ere z2 represents an oxygen atom 
and a1 represents a direct bond, and r2 represents a partially 
saturated bicycloaryl group (e.g, 2-indanyl), may be prepared 
from compounds of formula (8, t2-cho) wherein t2 ig ^s 
hereinbefore defined by reaction with a partially saturated 
bicycloarylalcohol (e.g.2-indanol) . The reaction may be carried 
out in the presence of a triarylphosphine, such as 
triphenylphosphine, and a dialkyl ester, such as the 
diisopropyl or diethyl ester of azodicarboxylic acid. The 
reaction preferably takes place in an inert solvent, such as 
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tet:ralLydro£iiran, preferably at a temperature frc3in about O^C to 
about 60^C. 

Intermediatee of fomnila (Xix, T^-CHO) wherein T^- is as 
5 hereinbefore defined, but where represents an ethynylene 
linkage and 2 2 represents a direct bond, may be prepared from 
con^otuids of formula (9):- 



CP, so CHO 

^ ' (9) 

wherein and are as hereinbefore defined, by reaction with 
confounds of forxnula (10):- 

r2-c^-H (10) 

15 

wherein r2 is as hereinbefore defined. The reaction is carried 
out in the presence of bis (triphenylphosphine) palladium (II) 
chloride and triethylamine. The reaction preferably takes 
place in an inert solvent, such as dimethylf ormamide, 
20 preferably at a temperature at about 90®C. 

Compounds of formula (9), wherein R^ and are as hereinbefore 
defined, may be prepared by reaction of con^otmds of formula 
(11):- 

25 



R^Z^ 



HO CHO 

(11) 
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wHerein »1 and zl are as hereinbefore defined, with 
trifluoromethanesulphonic anhydride in the presence of an 
organic base, such as pyridine, at a teinperature from about 
-10*^C to about room temperature. 

intermediates of formula (Vl, tI-coorS) wherein t1 and r5 are 
as hereinbefore defined, but where z2 represents an oxygen 
atom, may be prepared from compounds of the general formula 

t2-C00r5 (12) 

herein t2 and r5 ^re as hereinbefore defined, by reaction with 
compounds of formula (iii) wherein r2 and a1 are as 

s^ch'^rr^.^""""''' «^ ^ triarylphosphine, 

such as trxphenylphosphine, and a dialkyl ester, such as the 
diisopropyl or diethyl ester of azpdicarboxylic acid. The 
reaction preferably takes place in an inert solvent, such as 
tetrahydrofuran, preferably at a temperature from about 0-c to 
about 60**C. 

intermediates of formula (VI, t1-coor5) wherein t1 and r5 are 
as hereinbefore defined, but where q1, q2 and q3 each represent 
Ca and Z2 represents a direct bond, may be prepared from 
coziqpounds of formula (13 ) 2 - 



(13) 
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Wherein r1, rS, j^l ^ hereinbefore defined, by 

reaction with an alkyl-, aiyl- or heteroarylamidoxime (which 
may be prepared hy reaction of the corresponding alkyl-, aryl- 
or heteroarylnitrile with hydroxylamine hydrochloride in the 
presence of an alkali metal hydroxide such ae sodium hydroxide, 
in aqueous ethanol at a temperature at about reflux) . The 
reaction preferably talces place in an inert solvent, such as 
tetrahydrofuran, in the presence of pyridine, at a temperature 
from about ambient to about reflux. 

Coinpounds of formula (Vl, t1-coor5) wherein and r5 are as 
hereinbefore defined but where q1, q2 and q3 each represent CH, 
z2 represents a direct bond, and a1 represents a 
-C(R9)-c(RlO)-(CH2)n- linkage (where r9 and rIO independently 
represent H or alkyl and n is 0, 1, 2, or 3), may be prepared 
from compounds of formula (14):- 



o 



(14) 



wherein r1, r5, r9, gl, ^re as hereinbefore defined, by 
reaction with the reaction product of a compound of formula 
(15) 

I(R")3PCH(RlO)(CH2)aR2]* (X^)- (15) 

wherein r2, r9 and n are as hereinbefore defined, rH 
represents an aryl, such as phenyl group, and represents 
halo, preferably bromo, with a base such as an alkali metal 
alkoxide (for exaaqple potassium t-butoxide) , or an alkali 



10 



wo 97/03967 PCT/GB96/01746 

- 63 - 

metal . hydride (for example Bodiiin hydride) , or butyl lithium. 
The reaction is preferably carried out in a solvent such as 
dimethyl fonaamide or tetrahydrofuran. 

intermediates of formula (VT, t1-coor5) wherein and r5 are 
as hereinbefore defined but where q1, q2 and q3 each represent 
CH, 22 represents a direct bond, and represents a 
-(CH2)xi-SCH2- linkage, may be prepared by the reaction of 
compounds of the general formula (16):- 



15 



20 



BrCH^-^ ^ COOR 

(16) 

wherein r1 and are as hereinbefore defined, with compounds 
of general formula (17):- 

R2-(CH2)a-SH (17) 

wherein r2 is as hereinbefore defined, in the presence of a 
base such as sodium hydride. The reaction takes place in an 
inert solvent, such as an ether, for example tetrahydrofuran, 
at a temperature from about 0**C to about reflux. 



25 



Compounds of the general formula (16) wherein r1 and zl 
hereinbefore defined, may be prepared by the reaction of 
coB^ounds of the general formula (18):- 
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wherein r1 and 2^ are as hereinbefore defined, with 
N-bromosuccinimide in the presence of benzoyl peroxide* The 
reaction takes in a chlorinated hydrocarbon solvent, for 
exaaqple chloroform, at a temperature at about reflux. 



Intermediates of formula (VT, t1-coor5) wherein and r5 are 
as hereinbefore defined but where Q^,^ q2 and q3 each represent 
10 CH, z2 represents a direct bond, and represents a 

-(CH2)n-OCH2- linkage, may be prepared by the reaction of 
compounds of the general formula (16), 

wherein r5 and are as hereinbefore defined, with 
compoimds of general formula (19):- 

15 

R2-(CH2)n-OH (19) 

wherein r2 is as hereinbefore defined, in the presence of a 
base such as sodium hydride. The reaction takes place in an 
20 inert solvent, such as an ether, for example tetrahydrofuran, 
at a temperature from about 0*^C to about reflux. 

Intermediates of formula (VI, t1-coor5) wherein T^ is as 
hereinbefore defined but where q1, q2 and q3 each represent 
25 CH, z2 represents a direct bond, and represents a 

-(CH2)n-OCH2- linkage, may be prepared by the reaction of 
compounds of the general formula (20):- 
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HOCH ^ COOR' 

^ ' (20) 

wherein r1 and zl are as Hereinbefore defined, with casnpounds 
of general formula (21):- 

R2-(CH2)n-xl2 (21) 

wherein r2 is as hereinbefore defined and xl2 represents a 
halogen atom, preferably a bromine atom, in the presence of a 
base such as sodium hydride. The reaction takes place in an 
inert solvent, such as an ether, for example tetrahydrofuran, 
at a temperature from about 0**C to about reflux. 

Coinpounds of formula (20), wherein r1 and are as 
hereinbefore defined, may be prepared by reduction of 
confounds of formula (22):'- 




coor' 



(22) 



wherein r1 and Z^ are as hereinbefore defined, with sodium 
borohydride in methanol. 

Intermediates of formula (Vlii, t1-CH(OH)CH2r3) wherein tI and 

r3 are as hereinbefore defined may be prepared by the reaction 
of compounds of the general formula (23):- 
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t1-x13 (23) 

wherein is as hereinbefore defined and xl3 represents halo, 
e.g. bromine, with ccoqpounds of the general formula (24):- 

R^CHaCHO (24) 

wherein r3 is as hereinbefore defined, in the presence of a 
base such as butyl lithium. The reaction takes place in an 
inert solvent, such as an ether, for example tetrahydrofuran, 
preferably at a temperature lower than -65*C. 

Alternatively, intermediates of formula (Vlll, t1-CH(OH)CH2R^) 
wherein t1 and r3 are as hereinbefore defined may be prepared 
by the reaction of compounds of formula (XIX, t1-cho) wherein 
t1 is as hereinbefore defined, with confounds of forxmila (Vll, 
r3-cH3) 'Aerein r3 is as hereinbefore defined, in the presence 
of a base such as lithium diisopropylamide (usually prepared in 
situ from butyl lithium and diisopropylamine) . The reaction 
takes place in an inert solvent, such as an ether, for example 
tetrahydrofuran, preferably at a temperature lower than -65'C. 

Intermediates of formula (ix, tI-cznr^or' ) , wherein Tl, r6 and 
r7 are as hereinbefore described and Z represents an oxygen 
atom, may be prepared by the reaction of confounds of the 
general formula (V, tI-cox*), wherein is as hereinbefore 
defined and X* is a halogen atom, such as a chlorine atom, with 
an N-alkyl-O-alkylhydroxylamine, e.g. K-methyl-O- 
methylhydroxylamine, in an inert solvent such as 
dimethylf ormamide . 



wo 97/03967 



PCT/GB96/01746 



- 67 - 



IntermedlateB of formula (x, t1-cm) , wherein t1 is as 
hereinbefore described, «ay be prepared by the reaction of 
compounds of tbe general formula (XIX) with nitroethane and 
Bodiua acetate in acetic acid according to the method of 
S.N.Karmarker, Synthesis, 1985, p. 510. 

intermediates of formula (Xll, tI-conhj), wherein t1 is as 
hereinbefore described, may be prepared by the reaction of 
con5K,undB of the general formula (x, t1-cn) with hydrogen 
peroxide and an alkali metal hydroxide, such as potassium 
hydroxxde, in water according to the method of j.s.Buck, 
Organic Synthesis, 1943, p. 44. 

intermediates of formula (XIV, t1-0H) , wherein t1 is as 
hereinbefore described, may be prepared by the reaction of 
compounds of the general formula (XIX, t1-chO) with hydrogen 
peroxide and an alkali metal hydroxide, such as potassium 
hydroxide, in water according to the procedure described in 
the specification of Patent Application No.EP25659. 

Intermediates of formula (XVII, tI-nHs), wherein t1 is as 
hereinbefore defined, may be prepared by l^arogenation of 
compounds of formula (25):- 

TI-NO2 (25) 

wherein t1 is as hereinbefore defined. The hydrogenation may 
be carried out using hydrogen in the presence of a suitable 
metal catalyst, e.g. palladium optionally supported on an 
inert carrier such as carbon, preferably in a solvent such as 
methanol or etlianol. 
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CcBupoundB of formula (25), wberein is as lierelsbefore 
defined, but where r1 is methyl, zl and 7?- represents an omen 
atom, q1, q2 and q3 each represent a CH linkage and 
represents a straight- or branched-chain alkylene linkage, may 
be prepared from 3-hydro3sy-4-methoxynitroben8ene by reaction 
with a compound of formula {XXll, Jh^k^yX^) wherein r2, x^O are 
as hereinbefore defined and represents a straight- or 
branched-chain alkylene linkage. The alkylation may be carried 
out preferably in the presence of a base, for example an alkali 
metal hydride, e.g. sodium hydride, an alkali metal hydroxide 
or sodium carbonate, e.g. sodium hydroxide or carbonate, or an 
amine, preferably a tertiary amine, e.g. triethylamine or 
pyridine, optionally in an inert solvent, for example 
dichloromethane, dimethylformamide, or an ether, e.g. diethyl 
ether or tetrahydrofuran, preferably at a temperature from 0«C 
to the reflux teaqperature. 

Alternatively, compounds of formula (25) wherein is as 
hereinbefore defined, but where r1 is methyl, zl and z2 
represents an oxygen atom, q1, q2 and q3 each represent a CH 
linkage and a1 represents a straight- or branched-chain 
alkylene linkage, may be prepared from 3-hydroxy-4- 
methoxynitrobenzene by reaction with compounds of formula (ill, 
r2a1oh) wherein r2 is as hereinbefore defined and a1 represents 
a straight- or branched-chain alkylene linkage. The reaction 
may be carried out in the presence of a triarylphosphine, such 
as triphenylphosphine, and a dialkyl ester, such as the 
diisopropyl or diethyl ester of azodicarboxylic acid. The 
reaction preferably takes place in an inert solvent, such as 
tetrahydrofuran, preferably at a temperature from about 0°C to 
about ecc. 
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Intexmediates of formula (XX, t1-CH2x9), wherein is as 
hereinbefore described and x9 is a bromine atom, may be 
prepared by bromination of conqE>ound8 of formula <26):- 

TI-CH3 (26) 

wherein t' is as hereinbefore described, with 

N-bromosuccinimide, optionally in the presence of a catalyst, 
such as benzoyl peroxide, in an inert solvent such as 
dichloromethane and at a temperature at about room temperature 
to about reflux temperature. 

Coinpounds of fomriila (26,t1-cH3), wherein is as 
hereinbefore defined, but where r1 is methyl, zl and z2 
represents an oxysren atom, q1, q2 and q3 each represent a CH 
linkage and r^resents a straight- or branched- chain 
alJcylene linkage, may be prepared by reaction of 2-methoxy-5- 
methylphenol with compounds of formula (III, r2a1oh) wherein 
r2 is as hereinbefore defined a1 represents a straight- or 
branched- chain alkylene linkage. The reaction may be carried 
out in the presence of a triarylphosphine, such as 
triphenylphosphine, and a dialkyl ester, such as the 
diisopropyl or diethyl ester of azodicarboxylic acid. The 
reaction preferably takes place in an inert solvent, such as 
tetrahycfcof uran, preferably at a temperature from about 0°C to 
about 60**C. 

Alternatively, conaiounds of formula (26, TI-CH3), wherein is 
as hereinbefore defined, but where r1 is methyl, zl and z2 
represents an oxygen atom, q1, q2 and q3 each represent a CH 
linkage and A^ represents a straight- or branched- chain 
alkylene linkage, may be prepared by reaction of 2-methoxy-5- 



wo 97/03967 



PCT/GB96/01746 



- 70 - 

methylphenol with compounds of formula (XXII, R^a^X^-O) wherein 
R^, x3-0 are as herelzibef ore defined and represents a 
straight- or branched-chaln alkylene linkage. The alkylatlon 
may be carried out preferably in the presence of a base, for 
example an alkali metal hydride, e.g. sodium hydride, an alkali 
metal hydroxide or sodixim carbonate, e.g. sodium hydroxide or 
carbonate, optionally in an inert solvent, for example 
dimethyl formamide, or an ether, e.g. diethyl ether or 
tetrahydrofuran, preferably at a ten^erature from 0**C to the 
reflux tei^perature. 

Intermediates of formula (XXIII, T^-SH) , wherein T^- is as 
hereinbefore described, may be prepared from compounds of 
formula (XXX, T^-l), wherein is as hereinbefore, by 
reaction with sodium thiobenzoate and subsequent hydrolysis 
(as described by A.Osuka et.al. Synthesis, 1983, p. 68) • 

Intermediates of formula (XXIV, T3-CF2Br) wherein is as 

hereinbefore defined may be prepared from compounds of the 
general formula (27):- 

t1-CHP2 (27) 

wherein is as hereinbefore defined, by reaction with bromine 
in carbon tetrachloride and ultraviolet radiation, at a 
temperature from about ambient to about reflux. 

Compounds of formula (27) wherein is as hereinbefore defined 
may be prepared by the action of sulphur tetraf luoride and 
hydrofluoric acid on compounds of formula (XIX, T^— CHO) wherein 

is as hereinbefore defined, in the presence of pyridine, at 
or below room temperature, or alternatively by the action of 
diethylaminosulphur trifluoride, preferably in an inert 
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solvent, such as dichloroaetliaiie, preferably at a temperature 
from about 0*C to about rocan temperature. 

Ihtermediatee of the general formula (X3CVI. t1-nco) wherein tI 
is as hereinbefore defined may be prepared by treatment of 
compounds of formula (XVll, tI-nhj) wherein is as 
hereinbefore defined with the phosgene e«iuivalent 
(ClC(=0)0CCl3) in an inert solvent such as dioxan at a 
temperature at about 60*C. 

intermediates of formula {X3CX, t1-I) , wherein t1 is as 
hereinbefore described and a1 represents a straight- or 
branched-chain alkylene linkage, may be prepared by alkylation 
of 5-iodo-2-methoxyphenol with compounds of formula (XXII, 
r2a1x10, wherein r2, ^10 are as hereinbefore defined and a1 
represents a straight- or brahched-chain alkylene linkage. The 
alkylation nay be carried out preferably in the presence of a 
base, for example an alkali metal hydride, e.g. sodium hydride, 
an alkali metal hydroxide or sodium carbonate, e.g. sodium 
hydroxide or carbonate, optionally in an inert solvent, for 
example dimethylformamide, or an ether, e.g. diethyl ether or 
tetrahydrofuran, preferably at a temperature from 0»C to the 
reflux temperature. 

Intermediates of formula (XXXIl, TI-CH2OH) , wherein t1 is as 
hereinbefore described may be prepared by reduction of 
compounds of fonmila (VI, t1-coor5) ^ith lithium aluminium 
hydride in an inert solvent, such as diethyl ether, at a 
temperature from about room temperature to about reflux. 

Alternatively coii«>ounds of formula (mil, TI-CH2OH) , *rtierein 
t1 is as hereinbefore described, majr be prepared by the 
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reduction of conpoundB of fommla (xix, T^-CHO) , prefera±)ly by 
means of reaction with an alkali metal borohyflride, preferably 
in an inert solvent, e.g. tetrahydrofuran. and preferably at 
or near room temperature. 

intermediates of formula (XXXlll, t1-C0C00H) , wberein -rl is as 
hereinbefore defined, but where r1 is a methyl group, zl and z2 
represent oxygen atoms, and *! represents a straight- or 
branched-chain alkyiene linkage, may be prepared by the 
oxidation of compounds of the general formula (28) i- 

•rl-C0CH3 (28) 

wherein t1 is as hereinbefore defined, but where r1 is a methyl 
BTOup, zl and z2 represent oxygen atoms, and a1 represents a 
straight- or branched-chain alkyiene linkage., by reaction with 
selenium dioxide in the presence of pyridine, in mild 
conditions, e.g. in a solvent such as ethanol, at or below room 
tenqperature . 

Compounds of the general formula (28), wherein is as 
hereinbefore defined, but where r1 is a methyl group, zl and z2 
represent oxygen atoms, and represents a straight- or 

branched-chain alkyiene linkage, may be prepared by alkylation 
of 3-hydroxy-4-methoxyacetophenone with compounds of formula 
(XXII, r2a1x10, Wherein r2, xlO are as hereinbefore defined and 
a1 represents a straight- or branched-chain alkyiene linkage. 
The alkylation may be carried out preferably in the presence of 
a base, for example an alkali metal hydride, e.g. sodium 
hydride, an alkali metal hydroxide or sodium carbonate, e.g. 
sodium hydroxide or carbonate, optionally in an inert solvent, 
for example dimethyl formamide, or an ether, e.g. diethyl ether 
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or tetrahydrofuran, preferably at a temperature from 0°C to the 
reflux tenqperature . 

Intermediates of formula (XXXiv, TI-M2* BP4-), wherein t1 Is 
5 as hereinbefore defined may be prepared by dlazotisatlon of 
compounds of formula (wril, TI-HH2) with sodium nitrite in the 
presence of hydrochloric acid, followed by treatment with 
sodium tetraf luorbborate. 

10 

Intermediates of formula (XXXVII, t1-CH2-CH(0H) -r3) wherein T^- 

and r3 are as hereinbefore defined may be prepared by reaction 
of compoundB of formula (29):- 

^5 T1-CH2CH0 (29) 

wherein is as hereinbefore defined, with compounds of 
formula (XXV, r3oh) herein r3 is as hereinbefore defined in 
the presence of a base such as lithitim dilsopropylamide. 



20 



25 



30 



Compounds of general formula (V) wherein r3 represents a 
3,5-dihalo-l-oxido-4-pyrldinlo group, more especially a 
3,5-dichloro-l-oxido-4-pyridinio group, and R* represents a 
lower alkanoyl group, more especially an acetyl group are key 
intermediates and, as such, they and their preparation as 
described herein constitute further features of the present 
invention. 

intermediates of formulae (II), (IV), (vi), (Vlll), (ix), (X) , 
(XII), (XIV), (XVII), (XIX), (XX), (xxiii), (xxrv), (xxvi), 

(XXX), (XXXIl), (XXXIIl), (XXXrV), (XXXVII), (S), (23), (25), 
(26), (27), (28), and (29) are novel cosqpounds and, as such. 
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they and processes described herein for their preparation 
constitute further featuires of the present invention. 

The present invention is further illustrated but not limited by 
the following Exaa©les and Reference Examples. 

E3CAMPt.Ta 1 

a i ChlPrO-l -0T1 flQ-4-T>Vri fliTi-Lo^ -4 -»»t->nnxvbengaHH 
A solution of 3-t3-(4-chlorophenyl>-l,2,4-oxadia2ol-5- 
ylmethoxy] -N- (3, 5-dichloropyridin-4-yl)-4-methox^en2amide 
t0.29g. Example 6 (a) I in dichloromethane (30ml), heated at 
reflux, was treated portionwise with 3-chloroperoxybeazoic acid 
(0.2g, 50%). The mixture was heated at reflux for 2 hours, 
then treated with another ali«auot of 3-chloroperoxybenaoic 
acid, and then refluxed for a further 1.5 hours. The mixture 
was treated with a further aliquot of S-chloroperoxybeazoic 
acid and then left standing at ambient temperature overnight. 
An additional ali<juot of 3-chloroperoxybenzoic acid was added 
and then the miacture was refluxed for 8 hours. After standing 
at ambient temperature for 3 days saturated agueous sodium 
bicarbonate (50ml) was added. The reaction mixture was stirred 
for 15 minutes then treated with sodium sulphite until the 
solution was negative to starch iodide paper. The organic 
phase was separated, then washed with water (20ml), then dried 
over magnesium sulphate and then evaporated. The residual pale 
yellow solid was recrystallised from a mixture of ethanol and 
water affording the title nrvmT,o^,^|q (o.l2g) as colourless 
crystals, m.p. 210-211»c. [Elemental analysiss- C,50.4; 
H,2.90; N,10.70%. Calculated:- C,50.6, H.2.90; N,10.74%]. 

(b) By proceeding in a similar manner to Example 1(a) but using 
3- {2- [3- {4-chlorophenyl ) -1, 2 , 4 -oxadiazol-5-yl] ethyl} -N- (3,5- 
dichloropyridin-4-yl)-4-methoxybenzamide [Example 7(a)] there 
was prepared 3-f 2- r3- (4-nhio^nr».er,^i )-l.2.4-o^,^^,^^^,-l^- 
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WgthPam>fin7iffni1flfl > wlilch was recryBtalllsed fream iSQpropanol as 
coloiirlesB crystals, m.p. 197-198«C. [Elemental analysis: - 
C,53.15; H,3.30; H,10.78%. Calculated:- C,S3.15; H,3.39; 
5 N, 10.42%]; 

(c) By proceeding in a similar manner to Example 1(a) but 
using N-(3.5-dicliloropyridin-4-yl)-4-methoxy-3- [2- (pyridin-a- 
yDethoaeyJbenaamide [Example 7(f)], and carrying out the 
reaction at ambient temperature, then subjecting the product of 
the reaction to reverse phase high pressure liquid 
Chromatography (pynamax-60A Cis column) eluting with a mixture 
of methanol and water (3:2, v/v) , there was prepared 
H- C3 , 5-fl1 rTnprr)Pvridin-4-vi> -4-n.o^>,r^ x v-3- r:i- M -Q^idr,-^- 
PYT i diTli o) ethmrvl ben^an.^ rto as a white solid, m.p. lAV-lso^C. 
[Elemental analysis:- C,52,6; H,3.9; N,9.25%. Calculated for 
C20Hi7Cl2N3O4«1.14H2O:- C,52.8; H,4.3; N,9.2%]; 



10 



15 



20 



(d) By proceeding in a similar manher to Example 1(a) but using 
N- (3,5-dichloropyridin-4^yl)-4-inethoxy-3- [2- (pyridin-3- 
yl)ethoxy]benzamide [Example 7(f)] there was prepared 
N-(3.S-fl1rTnpro-3,-Qxtflo-4-PYridjnio)-4-H.^t-,hn^-^ -r2-n-o^-.ri»--»- 
PVT i d i Hi q) ethoyyl ^enzamiflft as an off-white solid, m.p. i96- 
198-C. [Elemental analysis:- C,52.2; H,3.7,- K,8.9%. Calculated 

25 for C20Hi7Cl2N3O5.0.46H2O:- C,52.4; H,3.9,- N,9.2%1; 

(e) By proceeding in a similar manner to Example 1(a) but using 
2-(3,5-dichloropyridin-4-yl)-i-{4-methoxy-3- [2- (pyridin-3- 
yDethoxy] phenyl lethanone [Exasqple 10] and carrying out the 

30 reaction at ambient temperature, there was prepared 

2 - ( 3 . 5 -d i (Tti 1 oropvrldin -4 - vi > - 1 - f a -pie tho w- - r 2 - n ^r..-^. 
PVriflinin) ethorvl nhenvl lft^h«Tir,T,» as a white solid, m.p. 127- 
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129«»C. [Elemental analysis:- C,58.1; H,4.2; N,6.3%. 
Calculated:- C,58.2; H,4.2; N,6.5%]; 

(f) By proceeding in a similar manner to Example 1(a) but using 
2- (3» 5-diclxloropyridin-4-yl) -l-{4-meth03ey-3- [2- (pyridin-2- 
yDetlxoxyJ phenyl }ethanone [Example 9], and carrying out the 
reaction at ambient temperature then subjecting the product to 
reverse phase high pressure liquid chromatography (pynamax-60A 
Ci8 column) eluting with a mixture of methanol and water (7:3, 
v/v) , there was prepared 2- f 3 . j^-fl^ r-H i ororn^^ ^<,n-4-vi ) -1 - / a- 
Wetho;^- V f?- (t-gxAdO-?-PvridiTiio>pth»vv>i»»oT.^-. >ethM«o«o as a . 
white solid, m.p. 135-136«C. [Elemental analj^is:- C,58.3; 
H.4.25; N,6.4%. Calculated:- C,58.2; H,4.2; N,6.5%1; 

(g) By proceeding in a similar manner to Example 1(a) but using 
2- (3,5-dichlorppyridin-4-yl) -l-{4-methoxy-3- [2- (pyridin-2- 
yDethoxy] phenyl }ethanoae (Exaa^ie 9) there was prepared 

2- (3 . S-fl1 rhlprg-1 -OTl.dP-4-TTVTi«1inio> -1-f ^- ^ ethcMr.^-^- rii- n - 
Q?cidp-2-PYrid i n i o)i*rhpyvlT>hPTivT>efchaTiftT,«> as a white solid, m.p. 
169-171-C. [Elemental analysis: C, 56.2;H, 4. 1;H, 6. 0%; 
Calculated: C,56.1,-H,4.0;H,6.2%] . 

(b) By proceeding in a similar manner to Example 1(a) but 
using N- (3, 5-dichloropyridin-4-yl)-4-methoxy-3- [4- 
Pbenylbutoxy)benzamid;e [Example 6(g) J there was prepared 
M- (3 . 5-fli ffhlpro-1 -oxido-4-T>vT-iain<o^ -^-. n etho^-^- 1^. 
Phenv l b^ltrgirr) T^f nrnmi flp , which was recrystallised from ethyl 
acetate as off-white crystals, m.p. 151-152»C. (Elemental 
analysis:- C,59.88,- H,4.81; N,6.07%. Calculated for 
C23H22CI2N2O4:- C,60.08; H,4.64; N,6.12%],- 

(i) By proceeding in a similar manner to Exan«)le 1(a) but 
using N- (3, 5-dichloropyridin-4-yl) -4-methoxy-3- 
(phenoxymethyl)benzamide [Example 7(i)] there was prepared 
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f Phenpyyme thvl ) bftngami . which was recxystallised from 
acetonitrile as colourless crystals, m.p. 160-161**C. 
[Elemental analysis:-. C,57.40; H,3.82; N,6.68?b. Calculated for 
C20HI6CI2N2O4:- .C,57.30; H,3.85; N,6-68%]; 

(d) By proceeding in a similar manner to Example 1(a) but 
using N- (3 , 5-dichloropyridin-4-yl ) -4-methoacy-3- (2- 
benzyloxyethoxy)benzamide [Example 6(i)] there was prepared 

(3 1 5-flich3,Qrp-3 "Oxido-4-T>vridinio^ -4 - methQxv3> f 2, 
bengvlQXvethoxv) benzam j , which was recrystallised from 
acetonitrile as colourless crystals, m. p. 168-169®C. 

[Elemental analysis:- 57. 03 7 H,4.35; N,6.04%, Calculated for 
C22H20C12N2O5-- C,57.61j H,4.53; N,6.25%3 7 

(Jc) By proceeding in a similar manner to Example 1(a) but 
using (3 , 5-dichloropyridin-4-yl) -4-methoxy-3- (2- 
benzyloxymethyDbenzamide [Example 7(j)] there was prepared 

(3 , y?hlPrO-l-OXidQ-4-tivrjdiniQl -4- m ethQirv-,^> f a- 
benzvloxvmethvl \ bengam-^ which was recrystallised from ethyl 
acetate as colourless crystals, m.p. ISO-lSl'^C. [Elemental 
analysis:- C, 58.21; H^4.19; N,6-47%. Calculated for 
<^2lHl8Cl2N204:- C, 58.47; H,4.20; N,6.71%]; 

(1) By proceeding in a similar manner to Example 1(a) but 
using N- (3 , 5-dichloropyridin-4-yl) -4-methoxy-3- (4- 
methoxyphenyDbenzamide [Exan^le 7{k)] there was prepared 

(3 . 5-flighlQgQ-l-Qxido-4-nvridiniQ^ -4 - methQ^-,-^- (A^ 
methoxvphenvl ) benzamlde - which was recrystallised from 
acetonitrile as a pale cream solid, m.p. 206-208**C. [Elemental 
analysis:- C,57.36; H,3.91; N,7.02%. Calculated for 
C20H16CI2N2O4:- C,57.30; H,3.85; N,6.68%]; 
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(m) By proceeding in a similar xnanner to Example 1(a) but 
using N- (3, 5-dicliloropyridin-4-yl) -4-methoxy-3-{3- (4- 
methoxyphenyl) -1, 2,4-oxadiazol-5-ylmethoxy}benzamide [Example 
7(n)] tbere was prepared N- (3 . 5-dloh1 oro-l-Q^ldQ -4-nv^j^< n^ r.^ - 
^ 4-methQXY-3-f 3- f 4-Tiii>t--hr,^|,f>pvi t .1 . - .d -ojcadlazol-g- 

Y l me thgacy } beaaamiflft > as a pale yellow solid, m.p. 195-i97«c. 
[Elemental analysis:- C, 53. 75.- H,3.67; H,10.83%. Calculated for 
C23H18CI2H4O6:- C,53.40/ H,3.51» H.10.95%]j 

10 (n) By proceeding in a similar manner to Ezai^ple 1(a) but 
using N- (3, 5-dichloro-pyridin-4-yl ) ~4-methoxy-3- (pyridin-2- 
ylmetlioxy)benzamide [Example 8(p)], and carrying out the 
reaction at ambient temperature, there was prepared 
M- f 3 . 5-fl1 ntnoro-l-gy1flr>-4-pvr j rli ni h» x v- fTy»T^ y ,-?- 

Y l mgthpgY) benanml <1ft , as a white solid, m.p. 203*»c. [Elemental 
analysiss- C,54.057 H,3.68; N,9.86%. Calculated for 
C19H15CI2N3O4:- C,54.30; H,3.60; »,10.00%1» 



15 



(o) By proceeding in a similar manner to Example 1(a) but 
using N- (3, 5-dichloro-pyridin-4-yi ) -4-methoxy-3- (pyridin-3- 
ylmethoxy)benzamide [Example 8{q)], and carrying out the 
reaction at ambient temperature, there was prepared 
W- f 3 . 5-fl i gh l pro- 1 -OXidO-4 -nvr l ai nl » 1 -a - metho l-fpirrjf^-ir.-^- 
Ylmethory ) bgn^smi <j|ft , as a white solid, m.p. I8l»c. [Elemental 
analysis:- C,53.90,- H,3.69; N, 10.06%.. Calculated for 
C19H15CI2H3O4:- C,S4.30; H,3.60; H,10.00%]; 



(P) By proceeding in a similar manner to Exaii«>le l(a> but 
using N- (3 , 5-dichloro-pyridin-4-yl ) -4-methoxy-3- (pyridin-4- 
ylmethoxy)benzamide [Example 8(r)l, and carrying out the 
reaction at ambient temperature, there was prepared 
M- f 3 . S-fl1 TThlPrP-1 -OXido-4-nvTtdlnio^ -d- m eth»w^- ^n^nr±fiir^.A. 

YlngthOTry ) bfimspTnit i fflfi , as a white solid, m.p. 2130c. 
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(a) By proceeding in a similar manner to Example 1(a) but 
using N- (3 . 5-diclHoro-l-oxido-4-pyridinio) -4-methoxy-3- 
(pyrldin-2-yimetlioxy)ben2amide [Example 1 (n) J there was 

^^^f '^f »- { 3 > f^-fli rtn Prf>-n-oyi ^o-4 -t>w^ r>im n- 7 fl 
oaciflff-;{-nYr i dl Til oT^pr^o^^) hpn?Hin1 <is , as a white solid, m.p. 

.264-C. [Elemental analysis:- C,52.51, H,3.53; N,9.74%. ' ' 
calculated for C19H15CI2N3O5:- C,52.31; H,3.47; N,9.63%1; 

(r) By proceeding in a similar manner to Example 1(a) but 
using N- {3.5-dicbloro.l.oxido-4-Dyridinio)-4-metlioxy-3- 
(pyridin-3-ylmethoxy)benzamide [Example l(o)] there was 

gaclflg- 1 -PYridiniomeMinw^ >>''"^p n i flf as a white solid, m p 
255'C. 

(B) By proceeding in a similar manner to Example 1(a) but 
using H-(3,5-dichloro-l-oxido-4-pyridinio)-4-methoxy-3- 
(pyridin-4-yiiBethoxy)benzamide [Example l(p)] there was 

gg i dff-4-Tm-1flinAnmf>rhnTY)bfin7;nn,i>1r , as a white solid, m.p 

212'*C. 

(t) By proceeding in a similar manner to Example 1(a) but 

using N- (3, 5-dichloro-pyridin-4-yl) -4-methyl-3- (pyridin-2- 
ylethoxy)benaamide [Example 8(s)3, and carrying out the 
reaction at ambient temperature, there was prepared 
H- (3 . F?-fH rM oromnridln-4-vi > -4-tn^«.wi f 
PYT i fl i ni ogthpyy) ftfnrmi flp , as a white solid, m.p. 202"c. 

30 (u) By proceeding in a similar manner to Example 1(a) but 
using N-(3,5-dichloro-pyridin-4.yl)-4-methyl-3-(pyridin-2- 
ylethoxy)benzamide [Exaa^le 8(s)] there was prepared 

W-(3,5-flinmnrr>-l-0TclflQ-4-pvridtnio^-4 — ^^l y i-^-M — -^^ ^.o^ 
PYrlfl i niofithpyY)rw*n7!nTni(1ft , as a \rtiite solid, m.p. i53°c. 



20 
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(u) By proceeding in a similar manner to Example 1(a) but 
using N- (3, 5-dichloropyridin-4-yl) -4-metlioacy-3-{2- (1- 
piperidinyl)ethoxy}ben8amiae [Example 6{j)] there was prepared 
^ (3 , 5-;?1 rniQrppYrirlin-4-vi > 2 - n- o-^-^s^r.-;^- 

• PiperlfliTHo> i.>^h»^ib«>n^»,n<^o 

as a white solid, m.p. 136*C. 

^0 mgthVl-l. ? ,4-Qxadiagnl-Swin.oi-h^ih«>«»»»<.^f> 

K- (3 , 5-Dichloropyridin-4-yl) -4-metlioxy-3- (3-methyl-l, 2, 4- 
oxadiazol-5-ylmetlioxy)ben2amide t0.34g. Example 6(b)] was 
treated with peracetic acid (2.Sml, 32% in dilute acetic acid). 
The mixture was stirred at ambient temperature for 2.25 hours 

15 and then at 60»C for 45 minutes. The reaction mixture was 

cooled to aaibient temperature, then diluted with water (20ml) . 
The pH of the mixture was adjusted to 7 by addition of 
concentrated aqueous sodium hydroxide solution then solid 
sodium sulphite was added until the solution was negative to 
20 starch iodide paper. This mixture was extracted twice with 
ethyl acetate (20ml). The combined extracts were dried over 
magnesium sulphate and then evaporated. The residual yellow 
oil was subjected to flash chromatography on silica eluting 
with a mixture of dichloromethane and methanol (9:1, v/v) . 
25 Fractions containing the required product were combined and 
then evaporated. The resulting solid was recrystallised from 
ethyl acetate affording the title enn.r>r.»T,r» (o.045g) as 
colourless crystals, m.p. 174-176°C. [Elemental analysis.-- 

C,48.46j H,3.39; N,l3.ll%. Calculated:- C,48.07; H,3.32; 
30 N, 13 . 17%] . 



(b) By proceeding in a similar manner to Example 2(a) but using 
Nr ( 3 , 5 -dichloropyridin-4 -yl ) -4 -methoxy-3 - ( 2- 
phenylethoxy)benzamide [Example 7(b)] there was prepared 
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M- (3 . 5-fl1gh l Qrt>-1-nxidQ-4-nvriaintB>-A-i n etho»v-3- O- 
phenvlehhow^ ^^TUTiflmifl f i which was recrystallised from a mixtxire 
of acetone and petroleum ether (b.p. 40-60*>C} as a cream 
coloured solid, m.p. 188-194«»C. [Elemental analysis:- C,58.3y 
H,4.3; N,6.4%. Calculated:- C,58.2; H,4.2; 11,6.5%]. 

<c) By proceeding in a similar manner to Exan«>le 2(a) but using 
H- (3,5-dichloropyridin-4-yl)-4-meth03cy-3- [2- (pyridin-2- 
yl)ethoxy]benzamide [Example 7(e)], and carrying out the 
reaction at ambient temperature, there was prepared 
W- (3 . 5-fli ffhlgrfmYri(1,in-4-vi >-4-ini»fch»^--^ - ra- n -n^s.^^-o, 
ovridini Q) ethoTvl as an off-white solid, m.p. 169°C. 
[Elemental analysis:- C,54.7/ H,4.0; N,9.6%. Calculated for 
C20Hi7Cl2N3O4»0.27H2O:r C,S4.7,- H,4.0; N,9.5%],- 

(d) By proceeding in a similar manner to Exaa^le 2 (a) but using 
N- (3,5-dichloropyridin-4-yl>-4-methoxy-3- [2- (pyridin-2- 
yDethoxyJbenzamide [Example 7(e) 3 there was prepared 

H- (3 , S-diChlOrn-l -raxido-4-T>vrldinT r>> -4-mef-hn-rv- 3- r2- M-o-^-i ^rr-i - 
PYridini Q) ethoTTvl bengam^ rto as an off-white solid, m.p. 120- 
122«>C. [Elemental analysis:- C,51.6,- H,3.9; N,9.0%. Calculated 
for C20Hi7Cl2N3O5*0.88H2O:- 0,51.5; H,4.1; N,9.0%1. 

(e) By proceeding in a similar manner to Example 2 (a) but using 
3-benzyloxy-N- (3, 5-dichloropyridin-4-yl)-4-methoxybenaamide 
[Example 6(f)] there was prepared 3-benzvlf«r v^N- f 3 . R-diehlo,-o- 
l-oac4dP-4-PVXidinio)-4-methnxvbenzaTnS,^» 

which was 

recrystallised from aeetonitrile as a white solid, m.p. 163- 
lee'C. (Elemental analysis:- CSS. 39; H,3.88; N,6.36%. 
Calculated for C20Hi6Cl2N2O3«H2O:- C,54.92? H,4.29; N,6.40%]. 



(f) By proceeding in a similar manner to Example 2(a) but using 
M- (3, 5-dichlorQpyridin-4-yl)-4-meth6av-3- [3- (pyridin-3- 
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yDpropylozylbenzamide [Example 6(h) 3 there was prepared 
W- (3 . 5-fllchlorp-3-nxido-4-T>vT'idiiiini -A-.«Ptho«v~3- ra - f i..«r<rt^,i- 
PvrldinlQ ) propvloyvi bftn^ams as colourless exystals, m.p. 181- 
182''C. lElemental analysis:- C, 54. 16; H,4.21; K,9.14%. 
Calculated for C2iHi9Cl2N30s:- C,54.32; H,4.12; K,9.04%1. 

(g) By proceeding in a similar manner to Bxas^le 2(a) but xising 
M- (3, 5-diehloro-pyridin-4-yl) -4-methoxy-3- [3- (pyridin-4- 
yl)propylaxy]benzamide [Example 8(g)] there was prepared 
W- ( 3 . S-fli nhlgyp-l -pytdQ-4-t>vr1 dtnlo> ^A^mMoiryr.^- r3- f l-o^j 
PvridiTi1n>t>roT>v]mfvihoT»»am<.qp which was recrystallised from 
aqueous ethanol as colourless cirystals, m.p. 236-238<*C. 
[Elemental analysis:- C,54.30; H,4.15; N,9.04%. Calculated for 
C21H19CI2N3O5:- C,54.32; H,4.127 N,9.04%]. 



EXAMPLE 

H- f 3 . S-PiChlOrO-H -OXido-4-n^r^ial«^r>^ -4-dlf liifti-n m ethQw:^- to.. 
Phenvlethoicvl hftT»««w.4 

A solution of N-acetyl-M-(3,5-diehloro-l-oxido-4-pyridinio)-4- 
dif luoromethoxy-3- [2-plienyletho3cy] -benzamide ( 0 . 18g, Reference 
Example 16) and piperidine (0.1ml) in dry dimethyl formamide 
(2ml) was stirred at ambient temperature for 40 minutes. The 
reaction mixtizre was then evaporated. The residual yellow oil 
was subjected to flash chromatograpl^ on silica gel, eluting 
with ethyl acetate, affording the iitifi compound (0.069g) as 
colourless crystals, m.p. 141-144*C. [Elemental analysis: - 
C.54.1; H,3.5; N,S.8%. Calculated:- C,53.8; H,3.4; K,6.0%]. 

3- r3- (4-t?blgrQPhenvl) -1 . 2 . 4-oxadiagn1 - S-vlmef-hnxvl -W- . «i- 
fl i ghlQ^P-l-QXidQ-4-pvridin^n^-4-ln.3^>,„yvbengaln^flA 
A Stirred solution of N- (3,5-dichloro-l-oxido-4- 
.pyridinio)acetamide (0.54g, Reference Exaatple 14) in 
dimethyl formamide (25ml) was treated with sodium hydride 
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st^i^L ! ^™ion in mineral oil, «^er nitrogen. After 
stirring at aabient teaperature for 1 hour, tHe mixture 
treated with a Bolution of 3- [3- (4-chlorophenyl,-i,2,4- 
oxadiazol-S-ylmethoxy]-4-metlioxybenzoyl chloride I0.96g, 
Reference Example 7(a,] in dry dichloromethane (25ml) whilst 
maintaining the teaperature below 25«'C. After stirring at 

standing overnight then evaporated. The residue was treated 
With water (50«1, and the pH of the mixture was then adjusted 
10 to 4 by addition of concentrated hydrochloric acid. The 

IZ^ll -crystallised from methanol, with charcoal 

treatment, then recrystallised from a mixture of methanol and 
petals ^''^^"^ tlie iiij£..£CaB2ajjajj (0.088g) as colourless 

15 

(b, By proceeding in a similar manner to Example 4(a) but using 
4-methoxy-3- 12- ( pyridin- 3 -yl ) ethoxy] benzoyl chloride 
nRefere^Hxample 7(c,, there was prepared ........... 

^° y ^ >gfeftf^^^Y^^fnr^^1irla as a white solid, m.p. i89-i9i«»c 

[Elemental analysis.- c,53.4, H,3.9; n:9.3%. Calculated for 
C20Hi7Cl2H3O4»0.75H2O:- C,53.7,. H,4.2; N,9.4%]; 

25 Tdi^ * to Example 4(a) but using 

25 ^-«iifluoromethoxy-3-I2.(pyridin-2-yl,ethoxy]benzoyl chloride 
iRef erence Example 7 (e) J there was prepared t,- .....r.y,..^^ , 

Y l )ethQyY^^fP7PTnif1p which was recrystallised from a mixture of 
dichloromethane and diethyl ether as colourless crystals, 
30 m.p.l47-149«>C. lElemental analysis:- c,50.8; H,3.2, N,8.7%. 
Calculated:- CSl.l,- H,3.2, H,8.9%], 

(d) By proceeding in a similar manner to Exa««,le 4(a) but using 
4-methoxy-3-(benzylthiomethyl)benzoyl chloride [Reference 
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Example 7 (o) ] there was prepared 3- fh^T.^^^,HlQmethvl ^ -w- f 
di ghlgrp-l-P3ciag-4-pYriainio)-4-inetho»vben«a»t.so aa a yellow 
solid, in.p.l68-172»C. [Elemental analysis:- C.55.90; H,4.05; 
H,6-54%. Calculated:- .C, 56.08 ; H, 4.00; N, 6. 24%]; 

EXAMPLE S 

<«> 3- ra- f 4-nhlQronhPTivi >-i . 2 - 4^o^«rn .a2oi-5-^n -w- / ^ ■ 

dichlPrQ-l-Qaciflp-4-T>Yridinio> -4-methQwh»«»,»< 
A stirred solution of N- (3, 5-dichloro-l-oxido-4- 
pyridinio)acetamide (0.5g, Reference Example 14) in 
dimethylformamide (200ml), under nitrogen, was treated with 
sodium hydride (0.28g, 60% dispersion in mineral oil) over a 
period of 15 minutes. The mixture was stirred at ambient 
temperature for 3 hours, then cooled to 0*>C, then treated 
dropwise with a solution of 3-13- (4-chlorophenyl) - 1,2,4- 
oxadiaaol-5-yll-4-methoxybenzoyl azide {prepared by treating a 
solution of 3-[3-(4-chlorophenyl)-l,2,4-oxadiaaol-5Tyl]-4- 
methoxybenzoic acid [0.66g, reference Example 12 (a)] and 
diphenylphosphoryl azide (0-47g) in dimethylformamide {400ml) 
with triethylamine (0.33ml) and stirring at ambient temperature 
for 3 hours} whilst maintaining the temperature at Cc. After 
stirring at ambient teiia>erature for 3 days the reaction mixture 
was evaporated to low volume and then treated with water 
(200ml). The mixture was extracted three times with 
dichloromethane (300ml). The combined extracts were 
evaporated. The residual orange oil was triturated with 
methanol. The insoluble white solid was recrystallised from a 
mixture of tetrahydrofuran and water affording the title 
CPBTPPmifl (0.15g) as white needles, m.p. 290-291°C- [Elemental 
analysis:- C,50.3; H,2.93; K,10.61%. Calculated for 
C21H13CI3H4O4.O.75H2O:- C,49.9; H,2.89; N.11.08%]; 



(b) By proceeding in a similar manner to Exaa^le 5(a) but 
using 4-methoxy-3- (3- (4-metho:OTbenyl) -l,2,4-oxadiazol-5- 
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yllbenzcyl aside {prepared from 4-metho«y-3- {3- (4- 

methoxyplxenyl)-i,2,4,-oxadiazol-5-yl]benzoic acid. Reference 
^le 12(b,, there was prepared K- . ^ 

Y l lbftTlTinmiflft Which wae recrystallieed from a mixture of 
tetrahydrofuraa and methanol as a yellow solid, m.p. 267-268«»C; 

(c) By proceeding in a similar manner to Example 5(a) but 
using *-«nethoxy-3-(3-phenyl.i,2,4-oxadiazol-5-yl)benzoyi azide 
{prepared from 4-methoxy-3- (3-phenyl-l,2,4.oxadiazol-5- 

1.2,4-nrPrliaso1-'T-Yl)ben7;ffPn-(1f> which was recrystallised from 
tetrahydrofuran as a white solid, m.p. 269-270«>C. [Elemental 
analysis:- C,55.07; H,3.18; N,12.09%. Calculated:- C,55.15, 
H,3.09; N,a2.25%],- 



(d) By proceeding in a similar manner to Example 5(a) but 
using 4-methoxy-3-t3-(pyridin-2-yl)-i,2,4-oxadiazol-5- 
yllbenzoyl azide {prepared from 4-methoxy-3- [3- (pyridin-2- 
yl)l,2,4-oxadiazol-5-yllbenzoic acid. Reference Example 12(d)) 
there was prepared H- (3 . 5-d1rMo^o-i -o^s n^-.-p, ^,^,,.,^, 
p.ethQ?CY-3-rVfp^rr1>11n ? t1)-1 .7.4-or.din,ol-^-^l ,k^.,,^^^ ^ 
Which was recrystallised from methanol as white crystals, m.p 

25 2 64-2 65'»C; 

(e) By proceeding in a similar manner to Example 5(a) but 
using 5-methoxy-4- (2- I4-methoxyphenyl] ethoxy) -pyridine-2- 
carboxylic acid azide {prepared from 5-methoxy-4- (2- [4- 

aethoxyphenyllethoxy)Dyridine-2-carboxylic acid. Reference 
Exan^le 11(e)) there was prepared K- . s-h..>,, . 

inTr i fl l n1r>>-'^-piprTimnr 4-^2-(4-n.P^ho>^>,»r,^^.^ft^ ^ o^^^,^,^ ^.^_ 

CartPxamiflf which was recrystallised from aqueous ethanol as a 
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colourless solid* m.p. 181-l82*c. [Elemental analysis:- 
C,54.5; H,4.13; N,8.98%. Calculated:- C.54.32;H,4.12»H.9.04%J . 

(f) By proceeding in a similar manner to Bxanvle 5(a) but 
using 4-methoxy-3-[2-(pyfidin-2-yl)ethoxylbenzoyl azide 
{prepared from 4-methojey-3- [2- (pyridin-2-yl ) -etlioaey] benzoic 
acid. Reference Example 8 (d) > there was prepared N-f3.s- 

fl i g hl grQ-l-QXidO-4-DVridinio)-4-ma1-hr , xv-3-r2-rTyirr4riSi.-r»- 

vl ) ethoicvl bBngwiii< r»o as a white solid, m.p. 186-188<'C. 
[Elemental analysis:- C,54.5; H,4.0; K,9.6%. Calculated for 
C20Hi7Cl2N3O4«0.4H2O:- C,54.5,- H,4.05; N,9.5%]j 

is) By proceeding in a similar manner to Example 5(a) but 
using 5-metlioxy-4- (2- [pyridin-3-yl] ethoxy)pyridine-2-carboacylic 
acid azide {prepared from 5-metho3cy-4- (2- Ipyridin-3- 
yl]etlloxy)pyridine-2-earbo3cylic acid. Reference Exan^ie 11(c)) 
there was prepared H- f 3 . S-di rhln-ro-n do-4-T,.r^^ ^ir^^r.^ .^. 
aethoacy-4-(2-rPYridln-3-vnethr,^>T>w4rHT,» - 2-eairhf^»n.s^o which 
was recrystallised from acetonitrile as off-white crystals, 
m.p. 204-205"»C. [Elemental analysis:- C,52.5? H,3.8; M,13.1%. 
Calculated: -C, 52.4; H,3.7; N,12.9%]. 

(h) By proceeding in a similar manner to Example 5(a) but 
using 5-methoxy-4- (2- tpyridin-2-yl]ethoxy)pyridine-2-carboxylic 
acid azide {prepared from 5-methoxy-4- (2- [iiyridin-2- 
yl].ethoxy)pyridine-2-carboa^lic acid. Reference Exaiiv>le 11(d)) 
there was prepared »- f 3 . 5-dir»lilofQ-i-o^<^Q-4-r>^<^4r.<..^ -i;- 
methg3ry-4- f?- rPYridin-2-vnethoxv>mnrtfllT,o--a-ea^bo»»n.<.q» which 
was recrystallised from acetonitrile as colourless needles, 
m-p-iee-lTO'C. [Elemental analysis:- C,52-3; H,3.7; N,13.0%. 
Calculated:- C,52.4; H,3.7 N,12.9%]; 

(i) By proceeding in a similar meuiner to Example 5(a) but 
using 3- [3- (pyridin-2-yl) -1, 2 , 4-oxadiazol-5-ylmethoav] -4- 
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methoxybenzoyl aside {prepared from 4-iiietlioxy-3- [3- (pyridin-2- 
yl)-l,2,4-oxadiazol-5-yliiietlioxy]beazoic acid. Reference Example 
8(b)} there was prepared W- f 3 . 5-fl1 chl oro-1 j,^^^ 

methgyY^f^nzalni <1P as colourless crystals, m.p. 140-150°C. 

[Elemental analysis:- C,51.66; H,3.10, N,14.34%. Calculated 
for C21H13CI3N4O4.O.75H2O:- C,51.83; H,3.15; N,14.43%1,. 

(d) By proceeding in a similar manner to Example 5(a) but 
using 4- [3- (4-clxlorophenyl) -i,2,4-oxadiazol-S-ylmethoxy] -5- 
methoxypyridine-2-carboxylic acid azide {prepared from 
4- [3- {4-chloroplienyl ) -1, 2 , 4-oxadiazol-5-ylmethoxy] -5- 
methoxypyridine-2-carboxylic acid. Reference Example 11(a)) 
there was prepared 4- T3- (4-rh1 o^or>h^T,^i ^ -1 , 4-n^»^4»>^i -1^ - 

mathpgypYr i a i nr-a-rnrbnyninl Of> which was recrystaiiised from n- 
butanol, with charcoal treatment as colourless crystals, m.p. 
231-233'C. [Elemental analysis:-: C,48.25; H,2.70; N,13.4%. 
calculated:- C,48.57; H,2.72? N,13.25%1. 

(k) By proceeding in a similar manner to Example 5(a) but 
using 4-methoxy-3-[3-(pyridin-4-yl)propyloxy]benzoyl azide 
{prepared from 4-methoxy-3- [3- (pyridin-4-yi)propyloxy]benzoic 
acid. Reference Example 11(f)} there was prepared 
N- ( 3 . S-^fli rnigro-l -mr1 (nQ-4-Pvr3 di n to^ -4-mA^>.» ^ -3. r^- /r^4 ^^j ^.a _ 
rl ) PrgPYl pyvl bftn7;pm1 r|e which was recrystaiiised from ethyl 
acetate, with charcoal treatment, as colourless crystals, m.p. 
169-170'C. [Elemental analysis:- C,56.24? H,4.28,- N,9.32%. 
Calculated for C21H19CI2N3O4 ' " C,56.26; H,4.27, N,9.37%]. 

(1) By proceeding in a similar manner to Example 5(a) but 
using 4-methoxy-3-[3-(pyridin-3-yl)propyloxy]benzoyl azide 
{prepared from 4-methoxy-3- [3-(pyridin-3-yl)prQpyloxy]benzoic 
acid. Reference Example 11(g)} there was prepared 
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W- (3. 5-fliffhlgrp-i-nTiaQ-4-T>vT-iflinio>-4-H.otho»v-3- ra- fnyi-irtHr.-^- 
Y l ) ProPYlgasyl bftn^nml flr ^ch waa recrystalllsed £roni etliyl 
acetate ae cream coloured crystals, m.p. 169-170*C. [Elemental 
analysis:- c,56.56; H,4.35; N,9.37%. Calculated for 
C21H19CI2N3O41- C,56.26; H,4.27; N,9.37%J. 

(m) By proceeding in a similar manner to Example 5(a) but 
using 4-niethoxy-3- (pyridin-2-yloxymethyl)bBnzoyl azide 

{prepared frcam 4 -methoxy-3 - (pyridin-2-yloxymethyl) benzoic acid. 
Reference Example ll{j)) there was prepared N- f 3. s-rtjr.>.i 1- 

Qac i flg-4 -Tmr i dtni n) -4-methoxv-3- f nvridj n-:a-^i ^>. 

as colourless crystals, m.p. 104-105*C. [Elemental analysis 
C,54.30; H,3.60; N,10.00%. Calculated for Ci9Hi5Cl2»304 : - 
C,53.76,- H,3.39; N,10.42%]. 



fl i ghlgro-pvrl fltn-4-vi ) -4-in«tho^oT,,ffn , ^ 
A stirred suspension of (3,5-dicliloropyridin-4-yl)-N- tfluoro(3- 
{3- (4-cliloroplienyl) -1, 2, 4-oxadiazol-5-ylmethoxy^-4- 
methoxypbenyl)methylene)amine I0.65g, Reference Example 1(a)] 
in tetrabydrofairan (50ml) was treated portionwise with 
potassium trimethylsilanoate (0.57g). The resulting yellow 
solution was stirred at ambient temperature for 3 hours. After 
standing at ambient temperature overnight the reaction mixture 
was evaporated. The residue treated with water (30ml) . The 
insoluble material was dried at 60«»C under vacuum affording a 
colourless solid (0.49g) . A portion (0.2g) of this material 
was recrystallised from ethyl acetate affording the titla 
CgmPQUnd (0.07g) as colourless crystals, m.p. 203-204*»C. 
[Elemental analysis:- C,52.15, H,3.11,- N,10.93%. Calculated: - 
C,52.25; H,2.99; N,11.08%]. 
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(b) By proceeding in a Bimilar maimer to Example 6(a) but using 
{3,5-dichloropyridin-4-yl)-N- [fluoro(4-methoxy-3- (3-methyl- 
1,2, 4-oxadiazol-5-yliaetlioxy) phenyl ) methylene] amine [Reference 
Example 1(b) ] there was prepared N- f 3 . ^-rn n>,ioror,^s ^ir..^.y■^ ^ - 

iimethoanr-l- O-mpthvi -i. 2.4-oxadiagoi -'^-.^i^^thow^h^r^^^^^T lr 

which was recrystallised from methanol as colourless crystals, 
m.p. 122-173'»C. [Elemental analysis:- C,49.89| H,3.45; 
N,13.69%. calculated:- C,50.24; H.3.56; N,13.84%1. 

(c) By proceeding in a similar manner to Example 6(a) but using 
(3, 5-dichloropyridin-4-yl)-N- [f luoro- {4-methoxy-3-{2-pyridin-4- 
ylethoxy}phenyl) -methylene] amine [Reference Example 1(c)] there 
was prepared W- (3 . 5-di rhlorQTr..,-i ri-in-4-.ri ^ r^- 

as a white solid, m.p. 145- 
147»C. [Elemental analysis:- C,S7.68.- H,4;14; N,9.86%. 
Calculated:- C,57.43,- H,4.10; N,10.0S%]. 

(d) By proceeding in a similar manner to Example 6(a) but using 
(3, 5-dichloropyridin-4-yl)-N- [f luoro(4-methoxy-3-{2- (4- 
methylthiazol-5 -yl ) ethoxy }phenyl ) methylene] amine [Reference 
Example 1(d)] there was prepared N- f 3 . s-Atny^ Xn-rnr^^^ h4 ) . 

. 4-WethPyY--^- (2- f 4-irH»thvlthia20l -i5-vll^h>,»^ ) beng»tn j r.o as a 

colourless solid, m.p. 188-189»C. [Elemental analysis:- 
C,52.6; H,4.0; H.9.7,. S,7.3%. Calculated:- C,52.1; H,3.9; 
N,9.6,- S,7.3%]. 

(e) By proceeding in a similar manner to Example 6(a) but using 
(3, 5-dichloropyridin-4-yl) -N- [f luoro- (4-methoxy-3-{2-thien-2- 
ylethoxyjphenyl) -methylene] amine [Reference Example 1(e)] there 

was prepared H-f3.S-fl1rtn.PrQPvridlT>-4-vi^-4-n.^i.>. r Hrv.^,r,-M,^ 

S-Ylethgyy) l?en?;nini flft , which was recrystallised from ethyl 
acetate as a colourless solid, m.p. 158-159'>C. [Elemental 
analysis:- C,53.6; H,3.8, H,6.7j S,7.55%. Calculated:- C, 55.9; 
B,3.8; N,6.6; S,7.6%]. 
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(f) By proceeding in a similar manner to Example 6(a) but using 
(3, 5-dichloropyridin-4-yl) -N- [f luoro- {4-niethoxy-3- 
{ben2yloxy)phenyl) -methylene] amine [Reference Exainple 1(f)] 
there was prepared W- ( 3 . rhl n^nr^i r>-^-^ i , -4-n.o^>,»^,-,- 

• bengYlOTfYbenTiftmifift as a white solid, m.p-212-215«»c. 

(g) By proceeding in a similar manner to Example 6(a) but using 
(3, 5-dichloropyridin-4-yl) -M- [f luoro- (4-methoxy-3- (4- 
phenylbutoxy)phenyl) -methylene] amine [Reference Exaii^le 1(g)] 
there was prepared .^-fiiry,^orouvTiAil.•4-^^^-A-r.^.>.r^...r^. 
oaenYlfriirpyY)bftn7;f,Tni rli» , which was recrystallised from ethyl 
acetate as a colourless solid, m.p. 163-164»C. [Elemental 
analysis:- C,62.Q3; H,4.98; N,6.29%. Calculated for 
C23H22C12H203J- C,62.01; H,4.88; H,6.22%]. 

(b) By proceeding in a similar manner to Example 6(a) but using 
(3, 5-dichloropyridin-4-yl) -N- [f luoro- (4-metlioxy-3- { (3-pyridin- 
3-yl)propyloxy}phenyl) -methylene] amine [Reference Example 1(h)] 
there was prepared W- ( 3 . S-.il rhi n^cr.^, , -^,„..>.^^._^_ p_ 

{PVTifllp-3-v3 >T>Tnr»vlo^i^oT,^p T n^^^ ^ colourless solid. 

(i) By proceeding in a similar manner to Example 6(a) but using 
(3, 5-dichloropyridin-4-yl) -H- [f luoro- (4-methoxy-3-{2- 
benzyloxyethoxy) phenyl) -methylene] amine (Reference Exaii5>le 
l(i)l there was prepared M -(3.5-c!irhloroT^4.^^,.-^-y^ 
nethoxY-l- f g-^fnyvl oxvethoyv) henza^.^ flo which was recrystallised 
from toluene, with charcoal treatment, as colourless crystals, 
m.p. 191-192»C. [Elemental analysis:- C, 58.88; H,4.53; 
H,6.31%. Calculated for C22H20CI2N2O4 : - C,59.07; H,4.51; 
H,6.26%]. 



U) By proceeding in a similar manner to Example 6(a) but using 
(3,5-dichlorppyridin-4-yl)-N- (f luoro- (4-methoxy-3-{2- 
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Plperidiayletlioxy)plienyl) -methylene] amine [Reference Example 
1(d)] there was prepared N- (3 . 5-dlehlorr^< t1 -4-v1 > -a- 
methgjnr-l-f2-(l-PlPPridlnvl)et.hnwtb^n^«Tp^fl P, ^id, was 
recrystallised frcan acetoaitrile, as white crystals, m.p. 
170°C. [Elemental analysis:- C,56.56; H,5.58; N,10.10%. 
calculated for C20H23CI2N3O3:- C,56.61; H,5.46; N,9.90%]. 

(3 . orgpvrifli n-4-vl ) h> 

A solution of 4-amino-3,5-dichloropyxidine (0.51b, prepared as 
described in the specification of International Patent 
Application Publication No. W092/12961) in dry 
dimethylformamide (40ml), under nitrogen, was treated with 
sodium hydride (0.26g), 60% dispersion in mineral oil). After 
stirring at ambient temperature for 30 minutes the mixture was 
treated dropwise with a solution of 3-{2^ [3- (4-chlorophenyl) - 
l,2,4-oxadiazol-5-yl]ethyl}-4-methoxybenzoyl chloride [1.19g, 
Reference Example 7(b)] in dry dichloromethane (25ml) whilst 
maintaining the temperature below 25'»C. Stirring was continued 
at ambient temperature for 3 hours and the mixture was then 
left standing for 18 hours. The reaction mixture was 
evaporated. The residue treated with IN hydrochloric acid 
(130ml) . The resulting solid was washed with water, then dried 
and then recrystallised from acetonitrile affording the title 
ggBtPgtfnfl (0.96g) as colourless crystals, m.p. 188-189'C. 
[Elemental analysis:- C,55.24; H,3.12; N, 11.06%. Calculated: - 
C.54.84; H,3.40; N,11.12%]. 

(b) By proceeding in a similar manner to Example 7(a) but using 
4-methoxy-3-(2-phenylethoxy)benzQyl chloride [Reference Example 
7(f)l, there was prepared M- f 3 . 5-aintiior-»-r«.^ taiTi-4-^i 
metthgXY-3- (2-Phenvletho3cv>henganH which was recrystallised 
from toluene- as an off-white solid, m.p. 154-158»C. [Elemental 
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aaalysie:- C,60.6; H,4.4; N,6.5%. Calculated:- C,60.4; H,4.4j 
N,6.7%] . 

(c) By proceeding in a similar manner to Exan^le 7(a) but using 
4-dlflupromethoaey-3- ( 2 -phenylethoxy) benzoyl chloride [Reference 
Exaa^le 7 (g) 3 , there was prepared N- f 3 . s-dA ghloronvr-idin-A-vi \ - 

4- dlCliiorometho3ev-^- f ethow^h^n^ 

as a colourless 
BOlid, m.p. 134-136'*C. [Elemental analysis:- C,S5.7; H,3.6; 
H, 6.1%. calculated :-C, 55. 7; H,3.7; N,6.2%]. 

<d) By proceeding in a similar manner to Example 7(a) but using 

5- methoxy-4- (2- [4-methoxyphenyl] ethoxy)pyridine-2-carbonyl 
chloride [Reference Exaa^le 7(j)] there was prepared 

(3 . 5-fli nhlQrppvrl d1n-4-vi ) -s-mefchnw-^- r^- tA. 

methPXVPhenvl ) ethoxvl tyinrlfll«e-2-earbny»»m< rt« which was 
recrystallised from ethyl acetate as a colourless solid, m.p. 
151-152'»C. [Elemental analysis:- C,56.13; H,4.39; N,9.44%. 
Calculated:- C,56.26j H,4.27; N,9.37%]. 

(e) By proceeding in a similar manner to Exan«>le 7(a) but using 
4-methoacy-3-[2-(pyridin-2-yl)ethoxy]benaoyl chloride [Reference 
Example 7(d)] there was prepared w- f 3 . s-Ai ^ hloT-omri^j ^ - 
4 -me thoyy- 3 - r 2 - f pvt idln- 2 -vi ) e tho:»vi ^a^-i fl^ as a white solid, 
m.p. 151-152°C. [Elemental analysis:- C,57.3; H,4.1; N,10.3%. 
Calculated:- C,57.4; H,4.1; N,10.1%1; 

(f) By proceeding in a similar manner to Example 7(a) but using 
4-methoxy-3- [2- (i)yridin-3-yl ) ethoxy] benzoyl chloride [Reference 
Exainple 7(c)] there was prepared M- f 3 . s-rH chloropv-ridin-A-vi i - 
4-methgaEY-3- rz- fTryrldln-S-vDethoactri .^o as a white solid, 
m.p. 159*0. [Elemental analysis:- C,57.4; H,4.1; N,10.1%. 
Calculated:- C,57.4; H,4.1; N,10.1%1. 



wo 97/03967 



PCT/GB96/D1746 



- 93 - 

(g) By proceeding in a similar manner to Example 7(a) but using 
4-metlioxy-3-{2-phenylethyl)ben2oyl chloride [Reference Example 
7 ()c)] there wae prepared N- f 3 . s-^i r^Moronvirj n-4-vi > -a. 
methoyy-^- (2-DheTiv1 Pthvl ^hAn^f ^^n,- ^^ which was recrystallieed 
from acetonitrile as white plates, m.p. 186-187»C. [Elemental 
analysis:- C, 62.94; H,4.54; N,7.19%. Calculated for 
C21H18CI2H2.O2 : - C,62.86; H,4.52; N,6.98%]. 

(h) By proceeding in a similar manner to Example 7(a) but using 
4-methoxy-3-(2-phenylethynyl)benzQyl chloride [Reference 
Example 7(1)] there was prepared N- f 3 . s-rts r.y.^ oro»vr-j t^-a-^i ^ - 
A-methpyy-? - f y>fhich was 
recrystallised from acetonitrile as a white crystalline solid, 
m.p. 244-246'»C. [Elemental analysis:- C,63.42; H,3.51; N,6.96%. 
calculated for C21H14CI2N2O2:- C,63.49, H,3.SS? H,7.05%]. 

(i) By proceeding in a similar manner to Example 7(a) but using 
4-methoxy-3-(phenoxymethyl) benzoyl chloride [Reference Example 
7(m)] there was prepared W- (3 . 5-di rhl n^nr^i Air..A.»i y 

metbgyy-^- fPhennrvnif f hvl )frrn7;mn1flp as a yellow solid, m.p. 139- 

140''C. [Elemental analysis:- C,59.57; H,4.00; N,6.95%. 
Calculated for C2oHi6Cl2N203:- C,59.28; H,4.00; N,6.98%]. 

(d) By proceeding in a similar manner to Exan^le 7(a) but using 
4-methoxy-3-(benzyloxymethyl) benzoyl chloride [Reference 
Example 7 (p) ] there was prepared K- (3 . s-rii nb iorot^jflin-^-^i ^ . 
4-ffiethoyY-3- fbengyloxvmffi-.hvi iban^atn^ ^ich was recrystallised 
from ethyl acetate as colourless crystals, m.p. 142-143«»c. 

[Elemental analysis:- 0,60.45; H,4.35; N,6.71%. Calculated for 
C21H18CI2N2O3 : - C,60.49; H,4.44; N,6.79%]. 

(Jc) By proceeding in a similar manner to Example 7(a) but using 
4-methoxy-3-(4-methoxyphenyl) benzoyl chloride [Reference 
Example 7 (n) ] there was prepared N- (3. 5-dinhiorQr>^jfl^r.-ii-^i a- 
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4-methoarY-3- f4-inftf.hQxvDhflnvi >ban»an.4.^ft which waa recrystallised 
from acetonitrile as a white crystaHine solid, m.p. 195-196»C. 
[Elemental analysis:- C, 59.46; H,3.98; N,6..9S%. Calculated for 
C20H16CI2N2O3:- C, 59.577 H,4.00; N,6.95%]. 

(1) By proceeding in a similar manner to Example 7(a) but using 
4-methoacy-3- [3- <2-thienyl) -1, 2 , 4-oxadiazol-5-yl] methoaeybenzoyl 
chloride [Reference Example 7(r)] there was prepared 
H- <3 . 5-fllghlQrQPYr1din-4-vi ) -4-inftt-»o^-^- ra- f a-«->. i gnvi ^.i.'>.a. 
pxafllazol -5-vnmetHoxvbftT>»an^jff f> which was recrystallised from 
ethyl acetate as a white crystalline solid, m.p. 213-21S«»C. 

(m) By proceeding in a similar manner to Example 7(a) but using 
4>methoxy-3- (2- (4-chlorophenyl ) -1, 3 , 4-oxadiazol-5- 
yl]methoxyl)enzoyl chloride [Reference Example 7(s)] there was 
prepared W- f 3 . 5-fl1 rhloropvri rt tB-4-vi > -A -mefchn»xr-^- ro- tA. 
ChlPrgPhftTlYl ) - 1 . , 4-oxadiazm -s-^i i n.o^>l» ^ b«m^a^.^ as . a cream 
solid, m.p. 219-22l*C. [Elemental analysis.-- C,52.25; H,3.10; 
K, 11.20%. Calculated for C22H15CI3N4P4 : - C,52.25; H,2.99; 
N,11.08%]. 

(n) By proceeding in a similar manner to Exaii«)le 7(a) but using 
4-methQxy-3- (3- (4-methoxyphenyl) -i, 2, 4-oxadiazol-5- 
yllmethoxybenzoyl chloride [Reference Example 7(t)J there was 
prepared H- f3. f?-<11nhlorQi>vrid1n-4-vi >-4-i n efcho«v>-^.r:^-/A^ 
metbg?rypftftnY3. > -1 , 2 .4-oxadiazoi-5-vninA^ h o»vh^n»an.< as a 
yellow semi-solid. 

EXAMPLE a 

t»> 3- [3- f 4-Chloronhffnvl > -1 . 2 . 4 -oxad!i arol -R-vi ^ -w- f . ^- 

aiChlOrnnVTl fli T1-4-v1 > -4-methQ«^.^r.»a»< rl« 
A stirred solution of 4-amino-3,5-dichlor(^oyridine (0.59g, 
prepared as described in the specification of International 
Patent application Priblication Ko. WO 92/12961) in dry 
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dimethylformamide (40ml), under nitrogen, was treated 
portionwise with sodium hydride (0.432g, 60% dispersion in 
mineral oil) over 15 minutes. After stirring at ambient 
temperature for 2 hours the mixture was treated dropwise with a 
solution of 3-I3-(4-ehiorophenyl)-i,2,4-oxadiazol-5-yl]-4- 
methoxybenzoyl aside {prepared by treating a stirred solution 
of 3- 13- (4-chlorophenyl>-l,2,4-oxadia801-5-yll -4-methoxybenzoic 
acid [ig. Reference Example 12(a)] in dimethyl formamide (150ml) 
under nitrogen with diphenylphosphoryl aside (0.71ml) followed 
by triethylamine (0.5ml) and then stirring the mixture at 
ambient temperature for 2 hours} whilst maintaining the 
temperature below 0°C. After stirring at ambient temperature 
for 16 hours the reaction mixture was evaporated. The residual 
brown semi-solid was dissolved in water (200ml) . The solution 
was extracted three times with dichloromethane (150ml). The 
combined organic extracts were washed with IN hydrochloric 
acid, then dried over magnesium sulphate and then evaporated. 
The residual white solid was recrystallised from a mixture of 
tetrahydrofuran, methanol and acetonitrile to give the titlfe 
CParPgUnd (0.12g) as a white solid, m.p. 284-285»C. [Elemental 
analysis:- C,53.02, H,2.75; H,ll.78%. Calculated:- C, 51.79; 

H, 2.78; H,11.41%], 

(b) By proceeding in a similar manner to Bxan^le 8(a) but 
using 3- [3- ( 4 -methoxyphenyl ) -1, 2, 4-oxadiazol-5-yl] -4- 
methoxybenzoyl aside {prepared from 3- [3- (4-methoxyphenyl- 

I, 2,4-oxadiazol-5-yl]-4-methoxybensoic acid. Reference Example 
12 (b) } there was prepared M- f 3 . nMo«,T>^i n-4-vi ^ -a. 

recrystallised from a mixture of tetrahydrofuran and methanol 
as a white solid, m.p. 244-245'>C. {Elemental analysis:- 
C, 56.05; H,3.29; »,11.65%. Calculated:- C,56.07; H,3.42; 
K,11.89%]; 
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(c) By proceeding in a similar manner to Exaaole 8(a) but 
using 4-inetlioxy-3-{3-phenyl-l,2,4-oxadia2ol-5-yl)ben8oyl aside 

[prepared from 4-methoxy-3- {3-phenyl-l,2,4-oxadia2ol-5- 
yl)ben^oic acid. Reference Example 12(c) 3 there was prepared 
M-f3.5-(11nhloroPYrirl1n-4-vi)-4-iT.etho^-3-r7 - t>h..T,^T-i o ^ - 
Qxadiazol -5-vi 1 >%^T17;P l Tn1 tin recrystalliaed from a mixture of 
tetrahydrofuran and methanol as a white solid, m-p. 249-251'c. 
[Elemental analyBiB:-C,56.54; H,3.03; N,12.23%. Calculated:- 
C,57.15; H,3,20? N,12.70%]; 

(d) By proceeding in a similar manner to Example 8 (a) but 
using 3-[3-(pyridin-2-yl)-l,2,4-oxadia2ol-5-yl]-4- 
methoxybenzoyl azide (prepared from 4-methoxy-3- [3- (pyridin-2- 
yl)-l,2,4-oxadiazol-5-yl]benzoic acid. Reference Example 12(d)} 
there was prepared M- (3 . 5-d1 rhi nro«^^ ..-^-,, 1 , ,4-»o.>.»^ - ^_ f,, 

iVYmiP-?.-Yl 4-oxadiazm -S-v^^b^««,m^ recrystalliaed 
from acetonitrile as a *rtiite solid, m.p. 237-238'»C. 

(e) By proceeding in a similar manner to Example 8(a) but 
using 5-methoxy-4-(2-[pyridin-3-yl]-ethoxy)pyridine-2- 
carboxylic acid azide (prepared from 5-methoxy-4- (2- [pyridin-3- 
yl]-ethoxy)pyridine-2-carboxylic acid. Reference Example 11(c)} 
there was prepared W- f 3 . 5-<H rhi n^nr^^ ^-x-^i , - - - f 7 

[PYTigAp-^-Vj, 1 ftr.tlQyv)PVr3.diTl«>-?-eaT'Wam,-flft Which was 
recrystalliaed from ethyl acetate as colourless crystals, m.p. 
149-151«»C. (Elemental analysis:- C.54.49; H,3.88jN, 13.37%. 
Calculated:- C,54.43; H,3.85; N,13.36%],- 

(f) By proceeding in a similar manner to Example 7(a) but using 
5-methoxy-4- (2- [pyridin-2-yl] ethoxy)pyridlne-2-carboxylic acid 
azide (prepared from 5-methoj(y-4- (2- [pyridin-2- 
yl]ethoxy)pyridine-2-carboxylic acid Reference Example 11(d)} 
there was prepared N- (3 . 5-dirh1nT-nr^^>.s^-^- yi,.i,,„^^>,»^ .^- p. 
rPYr t fliB-:!-Yl1fit;hoyv)pvridiTif>-2-eai-ho-.r«,n<^ p which was 
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recryBtallieed from etliyl acetate as colourless needles, 
m.p.l56-158»c. rElemental aaalyeiaj- C,54.1; H,3.8; N,13.3%. 
Calculated:- C,54.4j H,3.85; N,13,4%1. 

(ff) By proceeding in a similar manner to Example 8(a) but 
using 4 -metlioJey-3 - 1 3 - (pyridin-4 -yl ) propyloxy] benzoyl azide 

{prepared from 4-methoxy-3- [3- {Ryridin-4-yl)propyloxylbenzoic 

acid. Reference Example 11(f)) there was prepared 

M- (3 . 5-d i gh3,Qrg-PYr1din-4-vi>-4-methn->..--j - ra- trr^^rifli,^.A^ 

Yl ) prgmrl QTY] bengsmi rir which was recrystallised from ethyl 

acetate, with charcoal treatment, as colourless crystals, m.p. 

182-183"»C. 

(h) By proceeding in a similar manner to Example 8(a) but 
using 4-methoxy-3-[3-(pyridin-3-yl)propyloxy)ben2oyl azide 

{prepared from 4-methoxy-3- [3- (pyridin-3-yl)propyl03cy] benzoic 
acid. Reference Exasqple 11(g)} there was prepared 

M- f 3 . f?-fl1 rb l OrO-PYr1 ain-3-v1 ) -4-inethnw ^ - ra- (rr^rri AA-n^A. 
Yl ) PrgPYlQyvl t)gn7;f^ln;1 (?f which was recrystallised from ethyl 
acetate, with charcoal treatment, as colourless crystals, m.p. 
171-172*»C. 

(i) By proceeding in a similar manner to. Exangple 8(a) but 
using 4 -methoxy-3- 12- (4-metho3cyphenyl)ethenyl] benzoyl azide 

{prepared from 4-methoxy-3- [2- (4-methoxyphenyl)ethenyl] benzoic 
acid. Reference Exanqple 12(e)) there was prepared 

W- (3 . 5-dlchlOrO-nvT-idin-4-Yl ) -4-m«»^hnv^ r -3- T7- 

methPXYPhenvl ) ethenvnbAngftTn^ r>o which was recrystallised from 
methanol as white needles. 



(j) By proceeding in a similar manner to Example 8(a) but 
using 4-methoxy-3- [2- (pyridin-2-yl)ethynyl] benzoyl azide 
{prepared from 4-methoxy-3- [2- (pyridin-2-yl)ethyQyllbenzoic 
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acid. Reference Example 8(i)} there was prepared 
M- (3 . 5-fllrMprp-T?Yr1 (11n-4-V] ) -4-ine1-hn^-->- T2- (rf^m 
Y l ) fithvliY l 1 benZBiml rif which was recrystalllaed from 
acetonitrile, as a white crystalline solid, m.p. 211-212°C. 
[Elemental analysis:- C, 60.34; H,3.31; N, 10.64%. Calculated for 
C20Hi3Cl2H3O2:- C,60.32? H,3.29; N,10.S5%3. 

(k) By proceeding in a similar manner to Exaa«>le 8(a) but 
using 4-methoxy-3-[2-(pyridin-2-yl)ethyl)benzpyl aside 

{prepared from 4-methoxy-3- [2- (pyridin-2-yl)ethyl)benzoic acid. 
Reference Example 19(b)) there was prepared it^ (2 .s^Ainy^ir^y^^. 
X?Y^ i fli^-4-Yl)-4-Tn^rtlPTY-3-^2-(nvr^dln-2-^.^^o^ W l1>,^n^.^■.^ ^ 
lAich was reerystallised from diethyl ether, as a white 
crystalline solid, m.p. 166-167«»c. [Elemental analysis 
C,60.07,. H,4.31, K,10.63%. Calculated for C20H17CI2N3O2 : - 
CSS. 71? H,4.267 M,10.45%]. 

(1) By proceeding in a similar manner to Example 8(a) but 
using 4-methoxy-3-(2-naphthyl)benzoyl aside (prepared from 
4-methoxy-3-(2-naphthyl) benzoic acid. Reference Example 25(a)) 
there was prepared M- (3 . 5-dich1.oro-T>^^j.s^T, -4-^3 > -4-^.»^>,^^- y 

( 2 -BaPhnriYl ) bsn?!nTWl flft , which was reerystallised from aqueous 
methanol as a white solid, m.p. 192-193'C. [Elemental 
analysis r- C, 65.26; H,3.81; N,6.62%. Calculated for 
C23H16CI2N2O2:- C,65.S3? H,4.18; N,6.94%]. 

(m) By proceeding in a similar manner to Example 8(a) but 
using 4-methoxy-3-(2-ben2ofuranyl) benzoyl azide {prepared from 
4-methoxy-3-(2-benzofuranyl)benzoic acid. Reference Example 
25(b)) there was prepared W- (3 . 5-d1 n^^orQ-T^^ fl.- n-4-^i 
methpyy- V ( 2 -benzof uranvi ^ h^n^^T n i I lf I which was reerystallised 
from a mixture of methanol and ethanol as an off-white solid, 
m.p. 199-200«»C. 
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(n) By proceeding in a similar manner to Example 8(a) but 
using 4^metlioacy-3- (l-naphthyl)benzoyl azide (prepared from 
4-methoxy-3-(l-naphthyl) benzoic acid. Reference Example 25(c)) 
there was prepared W- (3 , chlQro-T>vridin>4-vi) >4 >metiho^>^^ 

{ 1-naphthY l }bengam i ae # v^lch was recrystallised from etbanol, 
m.p. 190-191^C. [Elemental analysis:- C, 65.58; H,3.99; 
N,6.78%. Calculated for C20H17CI2N3O2 65.26; H,3.81; 
N,6.62%]. 

(o) By proceeding in a similar manner to Example 8(a) but 
using 4-methoxy-3- (3-tliienyl)benzoyl azide (prepared from 
4-methoxy-3- O-tbienyl) benzoic acid. Reference Exaxr^le 25(d)} 
there was prepared (3 , f?-flichlQro-Tnrri din-4^vl) ^4 -InethQ^>3^ 
■(3-thlenYl)ben^flIni^iff # which was recrystallised from 
acetonitrile as white needles, m.p. 205-206*^C. [Elemental 
analysis:- C^53.46; H,3.07; N,7.39%. Calculated for 
Cl7Hl2Cl2N202S:- C,53.83; H,3.19; N,7.39%]. 

(P) By proceeding in a similar manner to Exanq;>le 8(a) but 
using 4-methoxy-3- (pyridin-2-ylmethoxy) benzoyl azide (prepared 
from 4-methoxy-3-(pyridin-2-ylmethoxy)benzoic acid. Reference 
Example 11 (k)) there was prepared N- (3 . 5-di ehlQiro>pviridin>4- 
Yl) "4-metliQXV-3- (Tyvridin-2-vlmethQw>benzamidA , which was 
recrystallised from ethyl acetate as white crystals, m.p. 
193®C. [Elemental analysis:- C, 56.51; H,3.63; N,10.16%. 
Calculated for C19H15CI2N3O3:- C, 56.46; H,3.74; N,10.39%]. 

(q) By proceeding in a similar manner to Example 8(a) but 
using 4-methoxy-3- (pyridin-3-ylmethoxy)benzoyl azide (prepared 
from 4 -methoxy-3-(pyridin-3-ylmethoxy) benzoic acid. Reference 
Example 11(1)} there was prepared ( 3 . s^di ehlorQ^tyuT-j Air^^A^ 
Yl) -4-methoxv-3- (t>vridin-3-vlmefchnirv^ b enzamide as a white 
solid, m.p. 173**C. [Elemental analysis:- C, 56.54; H,3.76; 
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M,10.26%. Calculated for C19H1SCI2N3O3 : - C,56.46» H,3.74; 
N, 10.39%] . 

(r) By proceeding in .a similar manner to Exan^jle 8(a) but 
using 4-methoxy-3-(pyridin-4-ylmethoxy) benzoyl azide {prepared 
from 4-methoxy-3-(pyridin-4-ylmetho3cy> benzoic acid. Reference 
Example ll(m)> there was prepared N- (3 . r.h ^o^r.-r,^^ a^^.a. 
Yl ) -4-mRf.tigary-3- fpvrl din-4-v^fnl»^■ho»v^h>«,»«^ as a wbite 
solid, m.p. 184'C. [Elemental analysis:- C,S6.38; H,3.75; 
H. 10.33%. Calculated for C19H15CI2N3O3 :- C,56.46f H,3.74; 
N,10.39%]. 

(s) By proceeding in a similar manner to Example 8(a) but 
using 4-methyl-3-{pyridin-2-yletlioxy) benzoyl azide (prepared 
from 4-methyl-3-{pyridin-2-yletlioxy)benzoic acid. Reference 
Example 11 (n)) there was prepared f 3 . 5-fl< nhi or^o-r^^^ 
Yl ) -4-mftttlY l -3- fmrl fltn-2-v1 f>^hmev>b^tt^>.^^ as a white solid, 
m.p. 151°C. [Elemental analysis:- C,59.40; H,4.37; N,10.50%. 
Calculated for C20H17CI2H3O2 :- C,59.71, H,4.267 H,10.46%J. 



2-(3t5-P1rh3,orppYri(Hn-4-vi)-i-f4-n.i:,t-ho^-^ -f2-(r^.v.^^.p, 

Vl > e thoacvl »tiOTi^7 > ^tehannmo 

A Stirred solution of lithium diisopropylamide (17.5 nmoles) in 
dried tetrahydrofuran (30ml), under nitrogen, at -75«»C, was 
treated with a solution of 3, 5-dichloro-4-methylpyridine in dry 
tetrahydrofuran (5ml). After stirring for I hour at -75'»c, the 
mixture was treated with a solution of methyl 4-methoxy-3- I2- 
(pyridin-2-yl)ethoxy]benzoate (2.28g, Reference Example 17) in 
dry tetrahydrofuran (5ml). After stirring at -75''C for 1 hour, 
the mixture was allowed to warm to room temperature, and then 
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treated with saturated aqueous annBonium chloride solution. •Ptae 
mixture was extracted with ethyl acetate (200ml). The organic 
phase was washed twice with water (100ml), then dried over 
magnesium sulphate, then evaporated. The residual oil was 
BUbjeeted to flash column chromatography on silica gel, eluting 
with ethyl acetate, to give a white solid (1.16g). A sample 
(0.2g) of this solid was subjected to reverse phase high 
pressure liquid chromatography (Dynamax-60A Cie column), 
eluting with aqueous methanol (70% v/v) , affording the tlfcia 
gpmpgmn? {0.l3g) as a white solid, m.p. 133-135*»C. [Elemental 
analysis:- C.59.9; H,4.35; N,6.52%. Calculated:- C,60.45, 
H,4.35; N,6.71%]. 

exampij: in 

2-f3.5-P1chlQrnT>Yr1(ain-4-vi)-i-fA-n.»i-T,o ^ ,3-ra-^T>^<rHr,-^- 

Vl)eth03CVlPh*>Titr1 >ef.h^Tionfi 

A solution of oxalyl chloride (0.4ml) in dry dichloromethane 
(20ml), under nitrogen, at -SS'C, was treated dropwise with 
dimethyl sulphoxide (O.SVml). After stirring for 15 minutes, 
the mixture was treated with a solution of 2-(3,5- 
dichloropyridin-4-yl) 1- {4-methoxy-3- [2- (pyridin-3- 
yDethoxyl phenyl) ethanol (1.6g, Reference Example 18) in dry 
dichloromethane (30ml) during 30 minutes. Stirring was 
continued at -65'C for 15 minutes, and then the mixture was 
treated dropwise with triethylamine (2.55ml). After 15 
minutes, the reaction mixture was allowed to warm to room 
temperature and stirring was continued for 1 hour- The mixture 
was treated with water and then extracted three times with 
dichloromethane (100ml). The combined extracts were dried over 
magnesium sulphate and then evaporated. The residue was 
subjected to flash column chromatography on silica gel, eluting 
with ethyl acetate. The resulting ^rtiite solid was subjected to 
reverse phase high pressure liquid chromatography (Dynamax-60A 
Ci8 column), eluting with a mixture of methanol and water (7:3, 
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▼/V), affording the iitlfi eompound (0.16g) as a white solids 
m.p. 135-136**C. [Elemental analysis:- C,59,5; H,4.3; Nr6.4%. 
Calculated for C2iHi8Cl2H2O3#0.3H2O:- C,59.7; H,4.4; N,6.6%]. 

REFERENCK EXAMPLE 1 

Ca) (3-5 -Pi chlor onvr i n-4 - vi > - w- r f luorn (^-t^.i^- 

ChlPrPPhenvl) -1 . 2 . 4-03cadia»nl-5-vlm^^,hn^»nrt-A- 

methoxvphenvl >mgt:hv1 onel amjnc 
A Stirred solution of 5- [ (3,5-dicllloropyridin-4- 
ylilIlixlo) fluoromethyl] -2-iiiethoxyplienol (0.67g, Reference Exan^le 
2), 3- (4-clilorophenyl)-5-hydroa^ethyl-l,2,4-oxadiasole [0.45g, 
Reference Example 4(a)] and triphenylphosphine (0.67g) in dry 
tetrahydrofuran (50ml) was treated dropwise with a solution of 
diisopropylazodicarboxylate (0.46ml) in dry tetrahydrofuran 
(15ml) over 1 hour. After stirring at ambient temperature for 
3. hours the reaction mixture was heated to reflux and than 
triphenyl phosphine (0.67g) was added. The mixture was then 
treated dropwise with a solution of diisopropylazodicarboxylate 
(0.46ml) in dry tetrahydrofuran (15ml) over 2 hours. After 
heating at refltix for 3.5 hours the reaction mixture was left 
at ambient temperature for 3 days and then evaporated. The 
residual solid was triturated with methanol affording the title 
COffiPgttnfl (0.47g) as a colourless solid. The methanol soluble 
material was sxibjected to flash chromatography on silica 
eluting with ethyl acetate to give a further axxantity of the 
title r-nmpQUTid (0.18g). 

(b) By proceeding in a similar manner to Reference Example 
1(a) but using 5-hydro3cymethyl-3-methyl-l,2,4-oxadiazole 
[Reference Example 4(b)] there was prepared 

(3-5-<31 f?hlQrQPVridin-4-vl) -N- rf luor-r. f 4 -methoifv-3- f 3-in«>^>iv1 - 

1 1 2 1 4-oyndiazpl -5-Ylmethoxv>phenvl ^mefchvi onoi as an orange 

oil. 
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<c) By proceeding la a similar maimer to Reference Example 
1(a) but using 4- {2-hyaroxyethyl) pyridine there was prepared 

■{ 3.5-fl ^■ ^t^1n^gPYr1T11T1-4-Yl)-N-^f^^1oro-M-^o«■>,^^ ■ 3-f2-r,.rr.^,^^^-^■ 

y l ethoyvlnhenvl >lnprhvleTlB^«m^r,^ as a yellow oil, which 
solidified on standing. 

(d) By proceeding in a similar manner to Reference Example 
1(a) but using 2- (4-methyl-thia8ol-5-yl)ethanol there was 
prepared (3. 5-fl1rTnornPYrirl1n-4-v1 >-k- r^i f^ - .»^^>.„^■,■x,- 

. U-methYl rni azg] --^-vi ) f>rhpy^>T?tif nvi )m^t.^^^ or,»i nmin r as a white 

crystalline solid, m.p.l22-1230C. fElemental analysiss- 
C,52.2; H,3.6,. N,9.4%; Calculated:- C,51.8; H,3.7; N,9.5%]. 

(e) By proceeding in a similar manner to Reference Example 
1(a) but using 2- (2-thienyl)ethanol there was prepared f3.5- 
d l ghlnrnPYri aiTi-4-vi > -w- i r^-^ T- ^ho^.,, 

y l ethparyiphgnv] )mfrTiYl,gnft1nTninp as a white solid, m.p.94-95«»c. 

[Elemental analysis:- C,53.5; H,3.6; N,6.5, S,7.7%. 
calculated:- C,53.7; H,3.55; N,6.6; S,7.5%]. 

(f ) By proceeding in a similar manner to Reference Example 
1(a) but using bensyl alcohol there was prepared 
(3.5-a 3 ffti^PrOPVrid^T1-4-^^l^-w-^^^^ , p ^ o■M-^.o^>.»^-1l- 
(bengylQ^vlPhenvl ) -mPthvi Ar.oi ^s a yellow solid, m.p.94- 



25 95°C. 



(g) By proceeding in a similar manner to Reference Example 
1(a) but using 4 -phenyl -l-butanol there was prepared 

f 3 . 5-fl1 rtlloronvrl rt 1 ry-A-^^ ^ f f it^nr-o- i a - ^ etho w ^ - r a - 

phenvlMinoTYTphftnYl )nirthYlRnp1 mivs as a thick yellow oil. 

(h) By proceeding in a similar manner to Reference Exantple 
1(a) but using 3-pyrldinepropanol there was prepared 

C 3 . i PM QygPYT i fli TT4 -y1 ) -N- r f 1 uoro- < A -.n^i- hoacv- rj.tf^ .r^^ 
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Afi as an orange coloured 

solid. 

(1) By proceeding in a similar manner to Reference Exainple 
1(a) but using 2-benzyloxyethanol there was prepared 
(3.5-fl l ffhlQrgpvrlfllTi-4-vi>-w-rfitiQfQ-M-,n e tho:»cv-^-f:>- 
beagYl01fYfithQacv>PtiPTivl ) -methvlenftT «Tn< t.o as a colourless solid. 

(d) By proceeding in a similar manner to Reference Example 
1(a) but using 1-piperidine ethanol there was prepared 
(3 . grgPVXifli n-4-vl ) -W- rf luo-rn- M- methoicv---^- / q . 

PtPer i fl j TlY l ) ethoyy>phepvl > -mPthvlAnAi »mi no as a yellow oil. 
[Elemental analysis:- C,56.52j H,5.31; N, 9.71%. calculated for 
C20H22CI2FN3O2:- C,56.34.- H,5.20; N.9.86%]. 



REFERENCR EXAMPT.R f. 
5- r (3 . 5-PiChlOrnTTyriflin-4-YligliTlo) f lnorom^^hvl 1 -2-in«>^>,oy>mh«.no1 

A Stirred suspension of N-(3,5-dichloropyridin-4-yl)-3-hydroxy- 
4-methoxybenzamide (1.6g, Reference Exao^le 3) in dry 
dichloromethane { 100ml), under nitrogen, was treated with 
diethylaminosulphur trifluoride (2ml). The mixture was left to 
stand at ambient temperature overnight, then was washed twice 
with water (50ml), then washed with brine (50ml), then dried 
over magnesium sulphate, and then evaporated. The residue was 
triturated with ethyl acetate, to give the tltl*. conmouTifl as a 
pale yellow solid (0.95g), m.p. 163-165*C. 

REFEREWffB EXAMPT.Tg % 
(3 , 5-Pi ghlgrOPVridin-4-v1 ) -3-hvflT^r>^^ - 4-Ill«»^,hr>»nrben«««^^f^ 

A mixture of aluminium chloride (12.5g) and dry dichloromethane 
(150ml), under nitrogen, was stirred vigorously for 2 hours, 
then treated dropwise with a solution of 3-cyclopentyloxy-N- 
{3,5-dichloropyridin-4-yl)-4-metho:vbenzamide (5.0g, prepared 
as described in the specification of Interxxational Patent 
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Application Publicatioa Mo. wo 92/12961) in «ary diclxloromethane 
(SOml). The mixture was stirred at ambient temperature for 2 
liours, then treated cautiously with water {12ml) and then 
stirred for a further period of 0.5 hours. The resulting solid 
was triturated five times with ethyl acetate (500ml), with 
stirring for 0.5 hours each time. The combined ethyl acetate 
solutions were evaporated to give the .tltla eomn«t«H o.OSg) as 
a buff solid. 



REFEREWr K EXAMPT.Ti! 4 

<*> 3- (4-ChloroT?henYl ) - V^vr^roxvinpthvi -1.2. 4-o^«ri^ ^ 
A mixture of 5-acetoxymethyl-3- (4-chlorophenyl) -1,2,4- 
oxadiazole [2.6g, Reference Example 5(a)l, aqueous potassium 
carbonate {1.4lg in 20mi water) and methanol (180ml) was 
stirred at ambient temperature for 1.25 hours. The reaction 
mixture was evaporated. The residue was treated with water. 
The insoluble material was dried and recrystallised from 
cyclohexane affording the tltl^ r,omT.o»r.r. (ig, as colourless 
needles, m.p. 94-97"C. 

(b) By proceeding in a similar manner to reference Example 
4(a) but using 5-aoetoxymethyl-3-methyl-l, 2 , 4-oxadiazole 
(Reference Example 5(i)) there was prepared S-hvd^n^o^v..^-. 
raethvl-1 .s.^-r^T^f^^^ffy;^;!^ ae a white solid. 

(c) By proceeding in a similar manner to reference Example 
4(a) but using 5-acetoxymethyl-3-{pyridin-2-yl) -1,2,4- 
oxadiaxole [Reference Example 5(b)] there was prepared 
5-hYarP3FVniPthY3.-3- (TTvridin-2-v] > -1 . 2 . 4-o^«^4 ,^,.^ 1 ^ as cream 
coloured crystals, m.p. 143-145*C. 

(d) By proceeding in a similar manner to reference Exaa^le 
4(a) but using 5-acetoxymethyl-3-(2-thienyl) -1,2, 4-oxadiazole 
[Reference Example 5(h)) there was prepared S-hvd-rn-r^ethvi 
(2-thienvl) -1 . 2 . 4-f»yw«^iazoie as a brown semi -sol id. 
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(e) By proceeding in a similar manner to reference Example 
4(a) but using 5-acetoxymetliyl-2- (4-clilorophenyl) -1^3,4- 
oxadiazole [Reference Exan^ple 32] there was prepared 
S-hyflrg^TYRiethY^-?- ( A-Chloronhenvl ^-1.3, 4>Q3eadia2Ql^ as a brown 

. semi -sol id* 

(f ) By proceeding in a similar manner to reference Example 
4 (a) but using 5-acetoxymethyl-3- (4-methoxyphenyl) -1,2,4- 
oxadiazole [Reference Example 5{j)] there was prepared 
5-hYflrpyYmethY:^-3" f 4-methQxvphenvl > >1 . 2 > 4-oxadiazr>i A which was 
recrystallised from methanol as cream coloured crystals, m^p. 
154-156*^0. 

REFERENCE EXAMPI.E 5 

5'AcetPXYmffthY;^-3-f4^chloroph«nv^Wl:2-4^Q^»^^«^r>^o 
A Stirred solution of 4-chlorophenylaxaidoxime (4.5g) in 
pyridine {20ml), under nitrogen, was treated dropwise with 
acetoxyacetyl chloride {6ml) with ice-water cooling to maintain 
the reaction temperature below 25^C. The mixture was heated at 
90*^0 for 2 hours then evaporated. The black oily residue was 
treated portionwise with diethyl ether (200ml), The combined 
extracts were dried over magnesium sulphate and charcoal, and 
then evaporated. The residual yellow oil was filtered through 
a pad of silica eluting with dichloromethane. Evaporation of 
the filtrate gave the title eomr^onT^rq {5.12g) as a colourless 
solid, m.p. 55-59**C. 

(b) By proceeding in a similar manner to reference Example 5(a) 
but using pyridin-2-ylamidoxime there was prepared 
5-ftCetP?nmiethvl-3- (pvridin-2-vi > . 2 . A-oxadlagQi^ as a yellow 
oil. 
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(c) By proceeding in a similar manner to reference Example 5 (a) 
but us ing 3 - ( 5-methoxycarbonyl - 2 -methoryphenyl ) propionyl 
chloride [Reference Example 7 (h) J there was prepared methvl 
3-f2-r3-f4-chlorot3henvl>-1.2,4-Qicaf^i^zol>5-vn ethvll-4> 

^ methoxvbenzoafc^ aa an orange coloured oily solid. 

(d) By proceeding in a similar manner to reference Exan^le 5(a) 
but using 5-methoxycarbonyl-2-methoacybenzoyl chloride 
[Reference Example 7(i)] there was prepared methvl 3-r3-f4- 

10 ShlorOPhenvl ) -1 , 2 , 4-oxadia2Ql-5-v n -A-methnxybengnaf ^ a a a 

cream coloured solid. 

(e) By proceeding in a similar manner to Reference Example 
5(a) but using 4-methoxyphenyl amidoxime and 5-methoxycarbonyl- 

15 2-methoxybenzoyl chloride [Reference Example 7(i)] there was 

prepared methvl 3- T 3 - f 4 -methoxvphenvl > -1 , 2 ,4>Q^arH agol-s^^rn -4,. 
ffiethgXYbenZQatg recrystallised from methanol as a white solid 
m.p. 184-185**C. [Elemental analysis:- C, 63.64; H^4.73; 
N,8.27%. Calculated:- 0,63.52; H,4.74; N,8.23%]. 

20 

(f ) By proceeding in a similar manner to Reference Exan^le 
5 (a) but using benzamidoxime and 5-methoxycarbonyl-2- 
methoxybenzoyl chloride [Reference Example 7(i)] there was 
prepared methvl 3-(3-T3henvl-1.2.4>Qir;. diazol>5-vl>-4- 

25 methoxvbenzoatie as a white solid, m.p. 178-180''C. 

(9) By proceeding in a similar manner to Reference Example 
5(a) but using pyridin-2-ylamidoxime and 5-methoxycarbonyl-2- 
methoxybenzoyl chloride [Reference Exasqple 7(i}] there was 
30 prepared methvl 3- [3- (pvridin->2^vl^ -i . 2 , 4-QxadiazQl-5>vn -4- 
methoxvbenzQate as a brown solid, m.p. 203-204^0. [Elemental 
analysis:- C, 61.35; H,4.08; N,13.28%. Calculated:- 0,61.73; 
H,4.21; N,13.50%] . 
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(h) By proceeding in a eimilar maimer to Reference Example 
5(a) but using 2-thienylamidoxime [Reference Example 6 (a)] 
there was prepared 5-aGet.n-»rvtnethvl-3> ( > -i . 2 . 4- 
oxadiagQie as an orange oil. 

(i) By proceeding in a similar manner to Reference Exas^le 
5(a) but using metbylamidoxime [Reference Exanqple 6(b) 3 tbere 

was prepared 5-&cetoxvinethvl-:^-methvl>l,2,4>Q3tadia»mo as a 

white oily solid. 

15) By proceeding in a similar manner to Reference Example 
5(a) but using 4-methoxyphenylamidoxime [Reference Exas«>le 
6(c)] there was prepared 5-acetQxvmethvl>3- Y4-mefchQ«».>iortx.T > , 
1,2,4-oxadiazQi^ as a white oily solid. 

REPEREWPE ElTAMPT.Tg 

(a) 2 " Thienvl amidoirinift 

A stirred mixture of 2-thiophenecarbonitrile (lOg) and 
hydroxylamine hydrochloride (7.7) in ethanol (300ml) was 
treated with sodium hydroxide (4.2g) in water (78ml) and the 
mixture was then heated at reflux for 6 hours. After standing 
at ambient temperature for 2 days then ref luxing for a further 
6 hours the reaction mixture was evaporated. The residual 
cream solid was treated with water (200ml) and the mixture 
extracted with a mixture of dichloromethane and ethyl acetate 
(250ml, 4:1, v/v) then twice with ethyl acetate (100ml and 
50ml). The combined extracts were dried over magnesium 
sulphate then evaporated to give the title r,nmr.r...r.A (12.1g) as 
a cream coloured solid which was used without further 
purification . 



(b) By proceeding in a similar maxmer to Reference Exaii«)le 
6(a) but using acetonitrile there was prepared methvlamiaoyStn^ 
as a white oily solid. 
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(c) By proceeding In a sixallar manner to Reference Example 
6(a) but using 4-methoxyben2onitrile there was prepared 4* 
methoxvphenvlamidoacime as a white solid. 

^ REFERENCE EXAMPt^E 7 

<a> 3- r3- f 4-ChlorQt>henvl ) -1 , 2 . A.rn^^diagQl-g^v l methQwl 
metho3cvbenzwl 

A suspension of 3- [3- (4-chlorophenyl)-1^2,4-oxadia^ol-5- 
ylmethoacy] -4-methoqcybenzoic acid t0.92g. Reference Example 

10 8(a)] in dichloromethane (50ml) was treated dropwise with 
oxalyl chloride {0.24ml). The yellow solution was stirred 
under nitrogen for 1.5 hours and then evaporated. Dry 
dichloromethane was added to the residue and then the mixture 
was evaporated affording the title r>nnmo„r,rt (0.96g) as a yellow 

IS solid. 

(b) By proceeding in a similar manner to Reference Example 
7(a) but using 3-{2- [3- (4-chlorophenyl-l,2,4-oxadia2ol-5• 
yllethyl^-4-methoxyben2oic acid [Reference Example 11(b)] and 

20 adding 1 drop of dimethyl formamide to the reaction mixture, 
there was prepared 3- f 2- r3- f 4-chloronhf>Tivl . 2 , 
vnethYJ >-4-methoyvbenzovl ehleylrl^ as a yellow solid; 

(c) By proceeding in a similar manner to Reference Example 

25 7(a) but using 4-methoxy-3- [2- (pyridin-3-yl)ethoxy]benzoic acid 
[Reference Example 8(c)] there was prepared 4->methQxv-3- r2- 
{PYridln"3-Yl)ftthoxv1 benzoyl ehloridft as a pale yellow solid. 

(d) By proceeding in a similar manner to Reference Example 

30 7(a) but using 4-methoxy-3- [2- (pyridin-2-yl)ethoxy]benzoic acid 
[Reference Exanqple 8(d)], and adding 3 drops of 
dimethylformamide to the reaction mixture, there was prepared 
4-methpyy3- ra- (pvridin-2-vl)ethQxvlhfinzQyi ehioirid^ as a pale 
yellow solid. 

35 
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(e) By proceeding in a similar manner to Reference Example 
7(a) but using 4-difluorometlioxy-3- [2- {pyridin-2- 
yDethoxy] benzoic acid [Reference Example 8(e)] there was 
prepared ^'^ i flvQTQm^th07Y-2- 17- (Dvridin>2>vl)ethQwi>.o..^..^i 
ghlQriflg as a pale brown solid. 

(f) By proceeding in a similar manner to Reference Exaxi«>le 
7(a) but using 4 -me thoxy-3- (2-plienyl-ethoacy) benzoic acid 

[Reference Example 8(f)] there was prepared 4-mefchQ^--^> f 
PhenYlethoxv>bQnzovi ehin-riH^ as a yellow solid. 

(g) By proceeding in a similar manner to Reference Example 
7(a) but using 4-dif luoromethoxy-3- {2-phenyletlioxy) benzoic acid 
[0.6g, Reference Example 8(g)], and adding 1 drop of dimethyl 
formamide to the reaction mixture, there was prepared 

4- aif 3i]oromethQXV-3- (2-phftnv1 prhQ^rv^^ h^ti^ovI ehiQ^iai:> as a pale 
yellow oil. 

(b) By proceeding in a similar manner to Reference Example 
7(a) but using 3- (5-methoxycarbonyl -2 -methoxyphexxyl) propionic 
acid [Reference Exanqple 19(a)] and adding 1 drop of dimethyl 
formamide to the reaction mixture, there iras prepared 
3" { 5-mftrrnQXVCarbonvl>2-mftthnxvph^Ttxr1 ^nronlonvl e hloT^j r^o as a 
pale yellow oily solid; 

(i) By proceeding in a similar manner to Reference Example 
7(a) but using 2-methoxy-5-methoxycarbonylbenzoic acid 

[Reference Example 8(h)] and adding 1 drop of dimethyl 
formamide to the reaction mixture, there was prepared 

5- methoyycarbonv] -2-methoxvbenzQvi as a pale yellow 
solid. 

(J) By proceeding in a similar manner to reference Example 
7(a) but using 5-methoxy-4- (2- [4-methoxyphenyl3ethoxy)pyridine- 
2-carboxylic acid [Reference Exan«>le 11(e)] there was prepared 
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chloride ^ 

()c) By proceeding in a similar manner to reference Example 
7(a) but using 4-methoxy-3- (2-phenylethyl) benzoic acid 
[Reference Exas^le 19(c)], and adding 2 drops of 
dimetbylformamide to the reaction mixture, there was prepared 
■ 4 -BiethQXV- 3 - ( 2 -phenvle thvl > bftnzovi ehioi-iflft . 

(1) By proceeding in a similar manner to reference Example 
7(a) but using 4-methoxy-3- (2-phenylethynyl) benzoic acid 
[Reference Example 8(j)], and adding 2 drops of 
dimethyl formamide to the reaction mixture, there was prepared 
4-methoxv-3- f 2-T^henvlefchxmvl)bengi wl chloride ^ 

(m) By proceeding in a similar manner to reference Exas^le 
7(a) but using 4 -methoxy-3 - (phenoxymethyl) benzoic acid 
[Reference Example 11(h)] there was prepared 4-met:hQyv-^- 
(Phenoxvmethvl^ benzoyl nhln-ri^^o, 

(n) By proceeding in a similar maxmer to reference Example 
7(a) but using 4-methoxy-3- (4-methoxyphenyl)ben2oic acid 
[Reference Example 25(e)], and adding 3 drops of 
dimethyl formamide to the reaction mixture, there was prepared 
4-methQXV"3- (4-methoxvphenvl)b^n?;ovl chloride . 

(o) By proceeding in a similar manner to Reference Exan^le 
7(a) but using 4 -methoxy-3- (benzyl thiomethyl) benzoic acid 
[Reference Example 12(f)], and adding 1 drop of 
dimethyl formamide to the reaction mixture, there was prepared 
4-methQXV-3- (benzvlthiome thvl) benzoyl ehloride. 

(P) By proceeding In a similar manner to Reference Example 
7(a) but using 4--methoxy-3- (benzyloxymethyl) benzoic acid 
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[Reference Example 11 (i)], and adding 1 drcap of 
dimethylformamide to the reaction mixture, there trais prepared 
4-methgyY-3- (benryl oxvmethvl >hengftvi nhi oi-j as colourless 
cirystals. 

• (r) By proceeding in a similar manner to Reference Example 
7(a) but using 4-methoxy-3- [3- (2-thienyl)-l,2.4-oxadiazol-5- 
yllmethoxybenzoic acid [Reference Example 8{k)], and adding 2 
drops of dimethylformamide to the reaction mixture, there una 
prepared 4-methQXV-3- r3- f 2-thien^rl 1-1.2 -4-oxadta«»1 -R- 
Yl 1 wethoxvbenzov] ^hin-rH 

(s) By proceeding in a similar manner to Reference Example 
7 (a) but using 4-methoxy-3- [2- (4-chlorophenyl) -l,3,4-oxadiazol- 
5-yl]methoxybenzoic acid [Reference Example 8(1)], and adding 2 
drops of dimethylformamide to the reaction mixture, there was 
prepared 4 -methPXV- ? - T ? - f 4 -chl orophenvl > - 1 . 3 . 4 -e^adi « «»i - 
ynmethoxYbenzovl nhior-irio a yellow solid. 

(t) By proceeding in a similar manner to Reference Exaa^le 
7(a) but using 4-methoxy-3- [3-(4-methoxyphenyl)-l,2,4- 
oxadiazol-5-yl]methoxybenzoic acid [Reference Example 8(m)], 
and adding 2 drops of dimethylformamide to the reaction 
mixture, there was prepared 4-methoxv-:^- r3 - f 4-m«.<- ho:rvph^r,^i > - 
If ar4-g3C&diazQl-5-vnmethoxvben?;nvi ehloT-iria as a yellow solid. 

REFEREWeg KTAvn»llFr ft 

<a) 3- [3- (4-CMc>rPPhenvl)-1.2.4-oxadiazoi-«> - v>iiBefehBwi-4- 
methoxvbenzQic! ttr-AA 

A stirred suspension of 3- [3- (4-chlorophenyl) -1,2, 4-oxadiazol- 
5-ylmethoxy]-4-methox3^enzaldehyde [1.45g, Reference Exan^le 
9(a)] and sulphamic acid (0.86g) in glacial acetic acid (15ml) 
was treated dropwise with a solution of sodium chlorite (0.76g) 
in water (15ml). The reaction mixture was stirred at ambient 
tenqperature for 1 hour then diluted with ice-water. The 
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insoluble material was washed with water and then dried 
affording the title CgmPOmitf (l.Og) as a colourless solid, m.p. 
210-215**C with deconqposition. 

5 (b) By proceeding in a similar manner to Reference Example 

8(a) but using 4-methoxy-3- [3- {pyridin-2-yl) -l,2,4-oxadiazol-5- 
ylmethoxy] benzaldehyde [Reference Example 9(b)] there was 
prepared 4-methQxy 3- r3- (t?vridin-2-vl ) -l , 2 , 4>o^artj A«r.i ,«;^ 
ylmethoxvlbetizQig aeirt as a white solid. 

10 

(c) By proceeding in a similar manner to Reference Example 

8 (a) but using 4-methoxy-3- [2- (pyridin-3-yl) ethoxyjbenzaldehyde 
[Reference Example 9(c)] there was prepared 4-methoxv->3> r2^ 
{PVTidiT]-3-vl>ethQxv1 benzoic aeid a» a white solid, m.p. 189'*C. 

15 

(d) By proceeding in a similar maimer to Reference Example 
8(a) but using 4-methoxy-3- [2- (pyridin-2-yl)ethoxylbenzaldehyde 
[Reference Exanqple 9(d)] there was prepared 4-mQthoxv>3> ^2■ 
(Pvridln-2^vl)ethQxv^bengnif^ ai^^^ as an off-white solid. 

20 

(e) By proceeding in a similar manner to Reference Example 8(a) 
but using but using 4-dif luoromethoxy-3- [2- (pyridin-2- 
yl ) ethoxy ] benzaldehyde [Reference Example 9(e)l there was 
prepared lUQromethQXV-3- [2- ft>vridjn-2-vl1efch Q xv1beTig»in 

25 as an off-white solid. 

(f ) By proceeding in a similar manner to Reference Example 
8(a) but using 4-methoxy-3- (2 -phenyl- ethoxy)benzaldehyde 
[Reference Example 10(a)] there was prepared 4 -methoxv- 3-^2- 

30 Dhenvlethoxv) benzoic aeid as a cream solid. 

(g) By proceeding in a similar manner to Reference Example 
8(a) but using 4-dif luoromethoxy-3- (2-phenylethoxy)benzaldehyde 
[Reference Example 10(b)] there was prepared 4 - di f luoromQ titinw- 

35 3-(2-phenvlethoxv)benzQie ar>4ri as coloxxrless crystals. 
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(h) By proceeding in a similar manner to Reference Example 
8(a) but using 2-methoxy-5-methoxycarbonyl-bensaldehyde there 
was prepared ^-ffetfrg?tY-'>-methoxvcarbonviben»^o< n , 

. (i> By proceeding in a similar manner to Reference Example 
8(a) but using 4-methoxy-3- [2- (pyridin-2- • 

yl)ethynyl]benzaldehyde (Reference Example 23(a)] there was 
prepared 4-metthoyY- V (2- (nvri di n-^-^i > ^ry>^i i ^ ^ 
which was recrystallised from methanol as a white crystalline 
solid, m.p. 228-229°C. (Elemental analysis:- C, 71. 06; H,4.40; 
.M,S.S1% Calculated for CisHnNOat- C,71.14, H,4.38; N,5.53%) . 

(3) By proceeding in a similar manner to Reference Example 
8(a) but using 4-methoxy-3- (2-phenylethynyl)benzaldehyde 
[Reference Example 23(b)] there was prepared A-m^tLHry^-^- lo. 
PhenYaftrrtTYnYAI^fTTTTOlrr ffrlfl which was recrystallised from 
acetonitrlle as a white crystalline solid, m.p. 221-223«C. 
[Elemental analysis:- C,75.96; H,4.81% Calculated for 
C16H12O3S- C,76.18; H,4.79%]. 

(k) By proceeding in a similar manner to Reference Example 
8(a) but using 4-methoxy-3- [3- (2-thienyl)-l,2,4-oxadiarol-5- 
yl]methoxybensaldehyde [Reference Example 9(g)] there was 

prepared 4-mgthffyY-3- [3- f 2-thiPnvll-i . ^ di»»»i-i;- 

Ynmethnxvbenzoie aeta as a white solid, m.p. 181-183<*C. 

(1) By proceeding in a similar manner to Reference Example 
8(a) but using 4-methoxy-3-[2-(4-chlorophenyl)-l,3,4-oxadiazol- 
5-yl]methox3*enzaldehyde [Reference Example 9(h)] there was 
prepared i-methQXY-3-r2-(4-nMn,-nr.>.o^1 .-f ^ 4-o»«^S.,ol-i;- 
vninethoxybengp i ff nnifl as a white solid, m.p. 251-253'*c. 
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(m) By proceeding in a similar manner to Reference Exanqple 
B(a) but using 4-metiioxy-3- [3- {4-methoxyphenyl) -1, 2.4- 
oxadiazol-5-yl]methoxyben2aldehyde [Reference Example 9(i>] 
there was prepared 4-inethQXV-3- r3- <4-inPt:liQxvDhenvl ) >1 . 2 , 4> 
^ QacadiazQl"5>vninRtihQ3rvbAn?;Qie T^niA as a white solid, m.p. 159- 
165**C. 

REFERENCE Q 

(a) 3- r3- (4-CblPmbenvl > -1 . 2 , 4-oxadiazol>5-vlmethoicv1 -4^ 
10 methoxybenzaldehyg^ 

A stirred mixture of 3-hydroxy-4"methoxyben2aldehyde (0.69g), 
triphenylphosphine (1.79g) and 3- {4-chlorophenyl) -5- 
hydroxymethyl-l,2,4-oxadia201e [1.2g, Reference Example 4(a)] 
in dry tetrahydrofuran (30ml}, under nitrogen, was treated 

15 dropwise with a solution of diisopropylazodicarboxylate 
(1.23ml) in dry tetrahydrofuran (30ml} over 1 hour. The 
reaction mixture was refluxed for 3 hours, then left standing 
at ambient temperature for 18 hours, then evaporated. The 
residue was recrystallised from methanol to give the title 

20 CQmPgund (l*45g} as colourless crystals, m.p. 125-129^C. 

(b) By proceeding in a similar manner to Reference Example 
9(a) but using 5-hydroxymethyl-3-(pyridin-2-yl) -1,2,4- 
oxadiazole [Reference Exzunple 4(c)] there was prepared 

25 4"inethPxy-3-r3-(pvridin-2-vl)>l,2,4»n^ad i a2ol-5- 
vlmethoxvlbQngaidehvde as colourless crystals. 

(c) By proceeding in a similar manner to Reference Exeuiqple 
9 (a) but using 3- (2 -hydroxyethyl) pyridine there was prepared 

30 4-methQXV-3- r2- (T)vridip->3-vl>ethQ!gvi ->benzaldehvdft as a yellow 
oil. 

(d) By proceeding in a similar manner to Reference Example 
9(a) but using 2- (2-hydroxyethyl)pyridine there was prepared 



s 
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4-methQxv-3- r2> (t3vridin-2>vll ethoicvi >beiigaidftiiviqi> as a pale 
yellow oil. 

(e) By proceeding in a similar manner to Reference Exaii5>le 9(a) 
but using 4-di£luoromethoxy*3-hydroxybenzaldehyde and 2-(2- 
bsrdroxyetliyl) -pyridine tbere iras prepared 4 -di f luorometihnyv- - 

[2- (Pvridin-2-vl>ethbatv1benzaldehvde as a pale brown oil. 

(fir) By proceeding in a similar manner to Reference Example 9(a) 
but using 5-hydro3cymethyl-3- (2-thienyl) -1, 2^4-oxadiazole 

(Reference Example 4 (d) ) there was prepared 4-metihQxv-3-> f 2- 
thienvl ) -1 , 2 , 4-oxadia2ol-.q->vi i irt^^Mnoyvbenzaldehyr^^ as a cream 
coloured solid, m.p. 93-97**C. 

(h) By proceeding in a similar manner to Reference Example 9(a) 
but using 5-bydroxymetbyl-2-(4-chloropbenyl)-l,3,4-oxadiazole 
(Reference Exan^le 4(e)) tbere was prepared 4 -me thoicv^ :^ - r 2 > ( 4 - 
ChlorpPhenyl) -1 1 3 . 4-Qxadia20l-5-vnmefchQxvfaeiigRldehvde as a 
white solidr m.p. 155-157**C. 

(i) By proceeding in a similar manner to Reference Example 9(a) 
but using 5-hydroxymethyl-3- (4-methoxyphenyl) -1,2,4-^oxadiazole 

(Reference Example 4(f)) there was prepared 4-methQicv-3- r^^ f 4> 
methQXVPbenvl > -l > 2 . 4-oxadiagol-5^vnmethP!icvheTigaldfthvr^A as a 
cream solid, m.p. 195-198*^0. 

REFEREWr E EXAMPLE 10 

(a) 4 -MethQxv- 3 - ( 2 -Phenvlethoxv) benzaldehvdA 

A mixture of 3-hydroav-4-methoxybenzaldehyde (6g) and potassium 
carbonate (9.42g) in ethanol (40ml) was stirred at 60^0, for 
0.5 hours, then it was treated dropwise with 

( 2 -bromoethyl) benzene (ll.llg) during 40 minutes. The reaction 
mixt\xre was stirred for 3.5 hours at 60**C, then it was heated 
at reflux overnight. The reaction mixture was cooled and then 
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evaporated, and tbe residue wae partitioned between water 
{40ml) and dichlorome thane (40inl). The organic phase was dried 
over magnesium sulphate and then concentrated. The resulting 
residue was dissolved in diethyl ether. The solution was 
washed with atzueous sodium hydroxide solution and then with 
water, then dried over magnesium sulphate and then evaporated 
to give the tit l e CParPOunfl (9.25g) as a yellow oil. 

(b) By proceeding in a similar manner to reference Example 
10(a) but using 4-dif luoromethoxy-S-hydroxy-benzaldehyde there 
was prepared l uormnpthoxv-^- f 2-r>henvi^f,hn^)b..«r.ido>,x».f > 

as colourless crystals . 

REFERENCT n 
1^ ^- r3- (4-a>igrgphgnvl ) -1 . 2 . 4-oyadTa«ol-s-^ln.. ; .tho^1-s- 

A mixture of methyl 4- [3-(4-chlorophenyl)-l,2,4-oxadia2ol-5- 
y^methoxyl -5-methoxypyridine-2-carboxylate t4.5g. Reference 
Example 13(a)] and aqueous potassium carbonate solution (1.82g 
in 50ml water) in methanol (200ml) was heated at reflux for 3.5 
hours. The reaction mixture was partially evaporated to 
remove about 50ml of methanol then the thick suspension was 
treated with hydrochloric acid to adjust the pH of the mixture 
to between 1 and 2. The mixture was allowed to stand at ambient 
temperature for 18 hours, then cooled, then filtered. The solid 
was dried at 80*»C under vacuum affording the title enniT.oinT,^ ^ 
(2.19g) as cdloxirless crystals. 



20 



25 



30 



(b) By proceeding in a similar manner to Reference Exas^le 
11(a) but using methyl 3-{2- [3- (4-chlorophenyl) -1, 2,4- 
oxadiazol-5-yl] ethyl} -4-methoxybenzoate [Reference Example 
5(c)] there was prepared 3-f 2- r^- rA-ehiof»T^ho nvl-i . 2 .4- 

OacadlaZQj -5-Vl 1 ethvll -4-inethftwbe««nj n nnAA , 
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(c) By proceeding in a similar manner to Reference Example 
11(a) but using methyl 5^methoxy-4- (2- tpyridin-S- 
yl] ethoxy)pyridine-2-carboxylate [7.54g^ Reference Example 
13 (b) 1 there was prepared 5-methQyv>4^ (2- rw rridin^:^^ 
YnethQXY>PVXid1ne-2-carbQxvllG nni^ a colourless solid. 

(d) By proceeding in a similar manner to Reference Exan^le 
11(a) but using methyl 5-methoxy-4- (2- tpyridin-2- 
yl]ethoxy)pyridine-2-carboxylate [Reference Example 13(c)] 
there was prepared 5->methQyi r^4> (2-> rpviridin>2> 
YnethQyv)pvridiTie-2->eaT'bQxvlig finiA as a colourless solid. 

(e) By proceeding in a similar manner to Reference Example 
11(a) but using methyl 5-methoxy-4- (2- [4-methoxy- 
phenyllethoxy)pyridine-2«carboxylate t8.66g. Reference Example 
13(d)], there was prepared 5-inet:hQ3cv-4- f 2- r4- 

ffiethgxYPhmYM^rrhoyY)Pvridine>2-carboxviie acid as a colourless 
solid, 

(f ) By proceeding in a similar manner to Reference Example 
11(a) but using methyl 4-methoxy-3- [3- (pyxidin-4- 
yDpropyloxyJbenzoate [Reference Example 21 (a)] there was 
prepared 4-inethQXV-3- FB- (pvridin--4-vl> propyl oicvl bengQiG ^nir\ 
which was recrystallised from methanol as colourless crystals, 
m.p. 166-"167**C. [Elemental analysis:- C,66.61; H,5.97; N,4.75%. 
Calculated for C16H17NO4:- C,66.88; H,5.97; N,4,87%]. 

(ff) By proceeding in a similar manner to Reference Example 
11(a) but using methyl 4-methoxy-3- [3- (pyridin-3- 
yl ) propyloxy ) benzoate [Reference Example 21(b)] there %vaB 
prepared 4'ffiethgyv-3- r3> fPvridin-S-vDprnnvlQ^ih^n^o-i o 
which was recrystallised from methanol as colourless crystals, 
m.p. 166-167**C. [Elemental analysis:- C^66.81; H,6.01; N.5.13%. 
Calculated for C16H17NO4:- C. 66. 88; H,5.97; N^4.87%]. 
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(h) By proceeding in a similar manner to Reference Exai^ple 
11(a) but using methyl 4-metho3cy-3- (phenoxymethyDbenzoate 
[Reference Example 21(c)] there was prepared 4-methQ3gv 

5 (Dhenoxvmethvl ) benzol n ^gj^ as a yellow oil. 

(i) By proceeding in a similar manner to Reference Exai^ple 
11(a) but using methyl 4-methoxy-3- (benzyloxymethyl)benzoate 
[Reference Example 301 there was prepared 4-mQthQ3cv> 

1^ ibenzvloyvmethvl) benzoic T^f^^j^^ which was recrystallised from 
acetonitrile as colotirless crystals. 

(3) By proceeding in a similar manner to Reference Exaa^le 
11(a) but using methyl 4-methoxy-3- (pyridin-2- 
15 yloxymethyDbenzoate [Reference Example 21(d)] there was 

prepared 4-methQXV3- (Pvridin-2>vlriwmethvl>b enzole aeld as a 
colourless solid. 

(k) By proceeding in a similar manner to Reference Example 
20 11(a) but using methyl 4-methoxy-3- (pyridin-2- 
ylmethoxy)benzoate [Reference Example 21(e) 1 there was prepared 
4-WethQXV-3- (T>VTidin-2->vlmetho3ru->bengole acid as a colourless 
solid, m.p. 215®C. 

25 (1) By proceeding in a similar manner to Reference Example 
11(a) but using methyl 4-methoxy-3- (pyridin-3- 

ylmethoxy)benzoate [Reference Example 21(f)] there was prepared 
4-methQXV"3- fPVxidin-3-vlmethexv>bengQie agid as a colourless 
solid, m.p. 198**C. 

30 

(m) By proceeding in a similar manner to Reference Example 
11(a) but using methyl 4-methoxy-3- (pyridin-4- 
ylmethoxy)benzoate [Reference Example 21(g)] there was prepared 
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4-methoa:v3" (Pvxidin-'4-vlmet:hQirv^>.cin2Qie aeid as a pale yellow 
solid, m.p. 201^C. 

(n) By proceeding in a eimilar manner to Reference Example 
5 11(a) but uBing methyl 4-methyl-3- (pyridin-2-yleth03cy)ben2oate 
[Reference Example 21 (h)] there was prepared 4-methvl-3- 
(Pvridin-2-vletho3gv^hftii2oig aff^r^ 

as a pale yellow solid, m.p* 

185**C. 

REFERENCE 1^ 

(a) 3' rS" f 4-ChlQrQPhenvl > -1, 2 >4-oitadiazQi-5-vi i >a> 
mfethoxvbenzoiG aglr^ 

A solution of methyl 3- [3- (4-chlorophenyl) -1, 2, 4-oxadiazol-5- 
yl]-4-methoxybenzoate [4 .eg. Reference Example 5(d)] and 
potassium hydroxide (3.3g) in a mixture of methanol (200ml), 
water (100ml) and tetrahydrofuran (100ml) was refluxed for 7 
hours then allowed to stand at ambient teiqperature for 3 days. 
The reaction mixture was evaporated. The residue was 
partitioned between water (300ml) and ethyl acetate (300ml). 
The aqueous phase was acidified by addition of IN hydrochloric 
acid. The resulting solid was dried affording the title 
eonmetind as a white . solid. 

(b) By proceeding in a similar manner to Reference Example 

25 12(a) but using methyl 3- [3- (4-methoxyphenyl) -l,2,4-oxadia2ol- 
5-yl] -4-methoxyben2oate [Reference Example 5(e)] there was 
prepared 3- [3- f 4-methoxvphenvl> . 2 . 4-QxadiagQi -5>vn 
methQXVbe^?g;Lc ^qX^ as a white solid m.p/ 278-279*'C. [Elemental 
analysis:- C, 62.57; H,4.16; N,8.44%. Calculated:- C,62.58; 

30 H,4.32; N,B.58%]; 

(c) By proceeding in a similar manner to Reference Example 
12(a) but using methyl 4-methoxy-3-{3-phenyl-l,2,4-oxadia2ol-5- 
yl)-ben2oate [Reference Example 5(f)] there was prepared 



10 



15 



20 
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4-methnyV"3- (3-Phenvl-l , 2 , 4-Q3cadi agr^J.^S-vl ^ -b ^^ngole aeifl as a 
»*ite solid m.p. 270-271**C. [Elemental analysis:- C,64.88? 
H,3.94; N,9.48%. Calculated:- 0,64.87; H,4.08; N,9.45%1; 

(d) By proceeding in a similar manner to Reference Example 
12(a) but using methyl 4-methoxy-3- (3- (pyridin-2-yl)-l,2,4- 
bxadiazol-5-yl)-benzoate [Reference Example 5(g)] there was 
prepared 4-methQa;v-3- [3- fpvrl din-2>vl ) -1,2, A^r^^^Ai a gpi-^-^i i . 
benzol r! ^yyjfl as a brown solid. 

(e) By proceeding in a similar manner to Reference Exai^ple 
12(a) but using methyl 4-methoxy-3- [2- (4- 
methoxyphenyl ) etbenyl ] benzoate [Reference Example 22] there w 
prepared 4-methQXV-3- \2- f 4 -metho^h^nvl ) etheTiv l lbengoj ^r.^ 
as a white solid, 

(f ) By proceeding in a similar manner to Reference Exanqple 
12(a) but using methyl 4-methoxy-3-benzylthiomethylbenzoate 
[Reference Example 26] there was prepared 4->methQ3cv:^- 
benzvlthiomethvlbenzoi n a^jfl as an off-white solid, m.p. 182- 
184**C. 



REFERENCE 1 ^ 

(a) Methvl 4 - r 3- ( 4 -chloronhfiTiv l ) ~1 , 2 , 4 -oxadiazol - 

YlmetbP?gYl-5-methQXVPVridine-2-Garbnicvlai.^ 
A Stirred mixture of methyl 5-methoxy-4-pyridone-2-carboxylate 
(4.35g# prepared as described in wo 95/04045), 
triphenylphosphine (7.47g) and 3- (4-chlorophehyl) -5- 
hydroxymethyl-l,2,4-oxadiazole [5g, Reference Example 4 (a)] in 
dry tetrahydrqfuran (300ml), under nitrogen and at 60*C, was 
treated droiwise with a solution of diisopropylazodicarboxylate 
(5.14ml) in dry tetrahydrofuran (30ml) over 3.5 hours. The 
mixture was ref luxed for 3 hours then left standing at ambient 
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tempera t:ure for 18 liours. The reaction mixtiure was evaporated. 
The residue was triturated with methanol to give the title 
eompound (4.5g) as colourless crystals, m.p. 170-172^0. 

S (b) By proceeding in a similar manner to Reference Example 
13(a) but using 3- (2 -hydroxyethyl) pyridine there was prepared 

earboxvlate as an oil, which was used without further 
purification. 

10 

(c) By proceeding in a similar manner to Reference Exeunple 
13(a) but using 2- (2-hydroxyethyl) pyridine there was prepared 
methvl 5--methoxv^4- (2- ri3vridln>2-vl1 ethoxv) PVxidine"2-> 
earboxvlate as an orange oil, which was used without fxxrther 

IS purification. 

(d) By proceeding in a similar manner to Reference Ex a m ple 
13(a) but using 4-methoxyphenethyl alcohol there was prepared 
methvl 5-methQxv4- f 2- r4-methoxvphenvll ethoxv) -Pvridine-2- 

20 earboxvlate as a crude pale yellow solid, iif^ich was used 
without further ptirif ication* 

REFERENCE EXAMPLE 14 
f 3 , 5-Dichloro-l-oxido-4-pvridinio) acetamide 
25 A stirred mixture of peracetic acid (50ml) and hydrogen 

peroxide (5ml, 30% w/w solution in water), at 55-60^C, was 
treated portion-wise with N- (3, 5-dichloropyridin-4-yl) acetamide 
{20.88g, Reference Example 15). The resulting solution was 
• stirred at 55-60**C for a further 2 hours then allowed to cool 
30 to room ten^erature. The reaction mixture was added to ice 

(670g) and the mixture basified by treatment with a saturated 
aoueous solution of sodium bicarboxiate. After standing at room 
temperature overnight the aqueous phase was separated from the 
insoluble material, and then continuously extracted with ethyl 
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acetate for 1 day. Evaporation of the extract gave the title 
eompcmnd (2«lg) as a white solid, m.p. 220-221^0. [Elemental 
analysis:- C,37.6;H,2.65;N, 12.5%. Calculated:- C,38.0;H,2 .74; 
K,12.67%]. Further continuous extraction with ethyl acetate 
5 for 5 days gave a further quantity of the title eompound 
(17. 6g). 

^ REFERENCE EXAMPI.E 15 

10 A stirred solution of 4-'amino-3, 5-dichloropyridine (10. Og, 
prepared as described in the specification of International 
Patent Application Publication No. WO 92/12961), at 0*^0, in dry 
tetrahydrofuran (75ml), under nitrogen, was treated with 
sodium hydride (5.5g, 60% dispersion in mineral oil, 

IS IBSmmoles) • After 15 minutes, the mixture was treated dropwlse 
with a solution of freshly distilled acetyl chloride (5.35g) in 
dry tetrahydrofuran (10ml } and stirring was continued at O^C 
for 1 hour. The mixture was allowed to warm to room 
tesqperature. After standing at room tenqperature overnight the 

20 mixture was treated with saturated aoueous ammonium chloride 
solution (100ml). The layers were separated, and the aqueous 
phase was extracted twice with dichlorome thane (100ml). The 
combined organic phases were dried over sodium sulphate and 
then evaporated. The residue was triturated with t-butyl methyl 

25 ether and the insoluble material was recrystalllsed from ethyl 
acetate affording the title compound (7.75g) as an off-white 
solid, m.p. 172''C. 

REFERENCE EXAMPLE 16 
30 N-Aeetvl-N- f 3 - 5-diehloro>l-oxido-4-T>vridinio> -4- 
di f luoromethoicv- 3 - f 2 -phenyl ethoxvl benzamide 
A Stirred solution of N-(3,5-dichloro-l-oxido-4- 
pyrldlnio) acet amide ( 0 . 43g, Reference Example 14 ) in dry 
dimethyl formamide (10ml) was treated with sodium hydride 
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(0.078gr 60% diBpersion In mineral oil^ 2inmole8), under 
nitrogen. After stirring at ambient temperature for 2.5 hours, 
the mixture was cooled , to lO'^C, then treated with a solution of 
4-dif luoromethoxy-3- ( 2-phenylethoxy ) -benzoyl chloride 1 0 . 61g, 
5 Reference Exas^le 7(g)] in dry dichlorome thane (10ml). 

Stirring wae continued at room temperature for 1.5 hours # then 
the reaction loixture was allowed to stand at room temperature 
for three days. The pH of the mixture was adjusted to 1 by 
treatment with concentrated hydrochloric acid. The mixture was 
10 then evaporated. The residue was dissolved in dichloromethane 
. and this solution was washed with water and then evaporated. 
The residue was subjected to flash chromatography on silica 
gel, eluting with ethyl acetate, to give the compound 
(0.2g) as colourless crystals. 

15 

REFERENCE EXAMPI.E 17 
Methvl 4-metho3cv-3-> r2> rpvridin-2-v l) efchoxvlbenzoate 
A suspension of 4-methoxy-3- [2- (pyridin-2-yl)ethoxy]ben2oic 
, acid [2.65g, Reference Example 8(d)] in anhydrous methanol 

20 (50ml), heated at reflux, was treated dropwise with 

concentrated sulphuric acid (5ml). After 5 hours the reaction, 
mixture was cooled to rocaa temperature, then treated with solid 
sodium bicarbonate iintil the solution was neutral, and then 
evaporated to a small volume. Saturated aq[ueous sodium 

25 bicarbonate solution (250ml), water (250ml) and dichloromethane 
(500ml) were added. The organic phase was separated and the 
aoueous phase was then extracted with dichloromethane (250ml). 
The combined organic phases were dried over sodium sulphate, 
and then evaporated. The residue was subjected to flash column 

30 chromatography on silica gel, eluting initially with mixtures 
of ethyl acetate and pentane (1:1 v/v then 7:3 v/v) . The 
resulting light brown solid was recrystallised from t-butyl 
methyl ether, to give the iitlfi compound (0.57g) as a white 
crystalline solid, m. p. 86-88^0 [Elemental analysis:- 

35 C^66.4; H, 6. 0; N, 5.0%. Calculated:- C,iS6.9; H,6.b; N,4.9%]. 
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REFERENCE EX AMPLE 18 
2- (3 , 5-Dich1 nropvridln>4-vl) -l-l4-methoxv-3~ r2> (pvirldin-3- 
vl ^ etihQirvl Phenyl > ethanol 
S A stirred solution of lithium diisopropylamide (10 mmoles} in 
dried tetralxydrofuran (25ml), under* nitrogen, at -78^C, was 
treated with a solution of 3,5-dichloro-4-methylpyridine 
(1.47g) in dry tetrahydrofuran (25ml). After 2 hours the 
mixture was treated with a solution of 4-methoxy-3- [2- (pyridin- 

10 3-yl)etho3cy]benzaiaehyde [2.33g, Reference Example 9(c)] in dry 
tetrahydrofuran {25ml). Stirring was continued for 2 hours, 
and then the reaction mixture was allowed to warm to room 
temperature. After standing at room temperature overnight, the 
reaction mixture was treated with saturated aqueous ammonium 

15 chloride solution and then extracted three times with 

dichloromethane (150ml) • The combined extracts were dried over 
magnesiiua sulphate and then evaporated. The residual yellow 
oil was subjected to flash column chromatography on silica gel, 
elutlng with ethyl acetate, affording the title compound as a 

20 thick yellow oil (1.74g) . 

REFERENCE EXAMPLE 19 

(a) 3- (5-Methoxvcarbonvl-2-methoxvphenvl)propionie acid 

A mixture of 3- (5-methoxycarbonyl-2-methoxyphenyl)prop-2-enoic 
25 acid [4.72g, Reference Example 20] and 5% palladium on carbon 
(0.5g) was stirred under an atmosphere of hydrogen for one 
hour. The mixture was filtered tlirough Hyflo supercel. The 
filtrate was evaporated affording the title eompound (4.05g) as 
a colourless solid. 

30 

(b) By proceeding in a similar manner to Reference Example 
19(a) but using 4-methoxy*3- [2- (pyridin-2«-yl)ethynyl]benzolc 
add [Reference Exas^le 8(1)] there was prepared 4-methQxv>3^ 
[2- (PYridln-?-Yl)etftYnbm?;QAc &gAfl# which was recrystalllsed 

35 from a mixture of acetonitrile and ethanol as a white 



wo 97/03967 



PCT/GB96/01746 



- 126 - 

crystalline solid, m.p. 227-229*C. [Elemental analysis: - 
C,70.0l; H,5.87; N,5.76%. Calculated for C15H15NO3:- C,70.02; 
/Br5.88; N,5-44%1 . 

(c) By proceeding in a similar manner to Reference Example 
19(a) but using 4-metlioxy-3- (2-phenyletlxynyl) benzoic acid 
[Reference Example 8(j}] there was prepared 4-mQtlioxv3- (2^ 
phenvletllvl^benzoie acid as an of f-wbite solid. 

REFEREWCE EXAMPLE 20 
3- (5-Meth oxvearb onvl«2-me t:hQxvphenvl)prOT>-2>enQic acid 
A mixture of 5-metboxycarbonyl-2-methoxyben2;aldebyde (6.0g), 
malonic acid (3.81g) and piperidine (0.33ml} in etbanol (200ml) 
was beated at reflux for 2.5 bours, then allowed to stand at 
ambient temperature for 18 hours, and then refluxed for a 
further 2.5 hours. Further aliquots of malonic acid (3.81g) 
and piperidine (0*33ml) were added and then reflxixing was 
continued for 30 hours. The reaction mixture was evaporated 
and the residue partitioned between ethyl acetate (100ml) and 
IN soditim hydroxide (200ml) . The aqueous phase was washed with 
ethyl acetate (100ml) then acidif ied to pH 1 by addition of 
hydrochloric acid. The resulting colourless solid was washed 
with water and dried to give the title compound (4.72g) as 
colourless cryjstals, m.p. 180- 185^0. 

REFERENCE EXAMPLE 21 
(a) Methvl 4> Tn^t^hQw-r3- (3->pvrldin>4-vl>propvloxvbenzoate 

A Stirred mixture of methyl 3-hydroxy-4-methoxybenzoate (2g, 

prepared as described in WO 95/04045), triphenylphosphine 
(3.45g) and 4-pyridinepropanol (1.42ml) in dry tetrahydrofuran 
(120xal), tinder nitrogen, was treated dropwise with a solution 

of diisopropylazodicarboxylate (2.38ml) in dry tetrahydrofuran 
(60ml). The mixture was stirred at room tex^perature for 6 

hours then left standing at ambient temperature for 18 hours. 
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The reaction mixture was evaporated to give the title compound 
as an orange solid which was used without further purification. 

(b) By proceeding in a similar manner to Reference Exanqple 
S 21(a) but using 3-pyridinepropanol there was prepared methvl 

4 --methnyv^ 3 > f 3 -pvr idi n> 3 -vl ) prowl eicvbenzQate as an orange 
solid# which was used without further purification. 

(c) By proceeding in a similar manner to Reference Example 
10 21(a) but using phenol there was prepared methvl 4-'mQthoxv-3- 

(phenoxymethvl ) benzoate as a colourless oily solid, which was 
used without further purification. 

(d) By proceeding in a similar manner to Reference Example 

15 21(a) but using methyl 3-hydroxymethyl-4-methoxybenzoate and 
2-hydroxypyridine there was prepared methvl 4 -me thoxv- 3 - 
( pvri din- 2 - vloxvme thvl ) benzoa t e as a yellow oil. 

(e) By proceeding in a similar manner to Reference Example 
20 21(a) but using 2-pyridylcarbinol there was prepared methvl 

4 -me thoacv- 3 - ( pvridin- 2 - vlmethoxv) benzoate as a white solid, 
m.p. 76**C. 

(f ) By proceeding in a similar manner to Reference Example 
25 21(a) but using 3-pyridylcarbinol there was prepared methvl 

4 -methoxv- 3 - ( pvr idin- 3 -vlmethoxv) benzoate . 

(g) By proceeding in a similar manner to Reference Example 
21(a) but using 4-pyridylcarbinol there was prepared methvl 

30 4-methQxv-3-(pvrldin-4-vlmetho3ev>benzoate as a brown oil. 

(h) By proceeding in a similar manner to Reference Example 
21(a) but using methyl 3-hydroxy-4-methylbenzoate (Reference 
Exas^le 34) and 2-hydroxyethylpyridine there was prepared 
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methvl 4-ifii>i^hvl-3- (tnrrldin>2-vlethQXV)benzQate as a yellow oil, 
m.p. 113*C. 

4 

REFERENCE EXAMPLE 22 
5 Methvl 4-met:hoxv3.> (2- f 4- met:hQ3cvph6nvl) etbftnvl ^benzoate 
A Stirred solution of 4-jiiethoxybenzyl tripbe&ylphosphonium 
chloride (3.56g) in dry methanol {350ml), under nitrogen, was 
treated with sodium hydride (0.44g, 50% dispersion in mineral 
oil) over 15 minutes. The mixture was then treated with methyl 

10 3-formyl-4-metho3cybenzoate (1.5g) and stirring was continued 

for 1 hour. The reaction mixture was stood at room temperature 
for 3 days then treated with sodium hydride (0«22g}, then 
stirred for 8 hours, then treated with 4 -methoxybenzyl 
triphenyl phosphonium chloride (0.65g) and then stirred for 18 

IS hours. The mixture was evaporated and the residual brown oil 
was washed with diethyl ether to give the title comnQund as a 
rust coloured solid which was used without further 
purification. 

20 REEERENCE EXAMPI.E 23 

(a) 4-Methoxv>3- r2> f tw rrldin- 2- vl> ethvnvnheng aldehyde 
A mixture of 4-methoxy-3-trif lyloxybenzaldehyde (9.2g, 
Reference Example 24), 2-ethynylpyridine (5.1g) 
bis (triphenylphoshine)palladi\im(II) chloride (1.12g) and 

25 triethylamine (18ml) in dime thy Iformamide (90ml) was stirred at 
85.90<»C for 18 hours then cooled to room temperature and then 
treated with water (600ml). The pH of the mixtixre was adjusted 
to 6 by addition of concentrated hydrochloric acid then 
extracted twice with dichloromethane (150ml). The coxnbined 

30 extracts were washed with brine then dried over magnesiiim 
sulphate and then evaporated. The residual black tar was 
washed twice with diethyl ether (250ml) and the combined 
washings were then evaporated. The residual brown solid was 
triturated with a mixture of ethyl acetate and pentane (1:1, 

35 v/v) to give the title compound as a brown solid. 
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(b) By proceeding in a similar manner to Reference Example 
23(a) but using phenylacetylene there was prepared 4-methoxv"3- 
( 2 -Phenyl ethvnvl ) benzaiydehvde wliich was recrystallised from 
5 cyclobexane as yellow plates, m.p. 86-87**C, 

REFERENCE EXAMPLE 24 

A stirred solution of isovanillin (1.52g) in pyridine (15ml}, 
10 under nitrogen, was cooled to *10^C tben treated drc^pwise with 
triflic anhydride (1.68ml) over 85 minutes. The mixture was 
warmed to O^C over 40 minutes then left at room temperature for 
3 days. The reaction mixture was evaporated and the residue 
was triturated with ethyl acetate. The resulting white solid 
IS was washed with ethyl acetate and the washings were washed 

twice with brine (BOml) then dried over magnesium sulphate and 
then evaporated. The residual brown syrup was subjected to 
flash chromatography eluting with a mixture of ethyl acetate 
and pentane (1:1, v/v) to give the title co mpound as a straw 
20 coloured oil. 

REFERRNCB BX^PI^E 25 
(a) 4>MethQxv-3- (2-naphthvl^benzoic acid 

A stirred solution of 3-bromo-4-methoxybenzoic acid (1.9g) in 

25 dimethyl formamide (4 0ml) was treated with 

tetrakistriphenylphosphine palladium(O) (0.3g). After stirring 
at room temperature for 15 minutes the mixture was treated with 
naphthalene-2-boronic acid (1.7g) and after stirring for a 
further 15 minutes the mixture was then treated with a solution 

30 of sodium carbonate (6g) in water (40ml). The mixture was then 
stirred for 1 hour at room temperature tlien heated at ref l\ix 
for 22 hours. The reaction mixture was cooled then filtered 
and then diluted with water (50ml). The solution was washed 
twice with ethyl acetate (50ml), then the pH was adjusted to 4 
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by addition of dilute hydroclxloric acid and then the solution 

was extracted four times with ethyl acetate (150ml). The < 

combined extracts were evaporated to give the t^itle comnound as 

an off-white solid. ^ 

. (b) By proceeding in a similar manner to Reference Example 
25(a) but using benzofuran-2-boronic acid there was prepared 
4-methQ3cv-3> ( 2 -benzofuranvl ^benzoic acid which was 
recrystallised f rom ethanol as grey coloured crystals, m.p. 
10 267-268**C. 

(c) By proceeding in a similar manner to Reference Example 
25(a) but using naphthalene- 1-boronic acid there was prepared 
4>metho3gv>3-fi-iiaphthvl ^benzoic aeid which was recrystallised 

15 from ethanol as a white solid. 

(d) By proceeding in a similar manner to Reference Example 
25(a) but using thiophene-3-boronic acid there was prepared 
4-ffiethQHgy"3"(3-th3rey^Y3i)tegIi2QAg acifl which was recrystallised 

20 from ethanol as a silvery coloured solid. 

(e) By proceeding in a similar manner to Reference Example 
25(a) but using 4-methoxyphenylboronic acid there was prepared 
4-methoxv-3- ( 4 -m e t hoxvphenvl ) benzoic acid which was 

25 recrystallised from acetonitrile as white needles, m.-p. 221- 
227**C- 

REFEREWCE EXAMPLE 26 
. Methvl 4- methQxv-3- (benzvlthiomethvl)benzoate 
30 A stirred solution of benzylmercaptan (0.75ml) in 

tetrahydrofuran (100ml), under nitrogen and at 0°C was treated 
with sodium hydride (0.45g). After stirring for 40 minutes the 
mixture was treated with methyl 3-bromomethyl-4-methoxybenzoate 
(1.5g, Reference Exas^le 27) and this mixture allowed to warm 
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to room temperature then stirred for 8 hours and then stood for 
24 hours. The reaction mixture was treated with further sodium 
hydride (0.2g) and benzyl mercaptan (0.5ml}, stirred for 3 
hours then poured Into water (200ml). The mixture was 
5 extracted tluree times with ethyl acetate (50ml) • The combined 
- extracts were dried over magnesium sulphate then evaporated to 
give the title eompound as a pale orange oil. 

REFERENCE EXAMPLE 27 

10 Methvl 3-bromomethvl-4-mQth03cvbQn2oate 

A solution of methyl 4-methoxy-3-methylbenzoate (2.0g, 
Reference Example 28) and N-bromosuccinlmide (2.2g) in 
chloroform (50ml) was treated with benzoyl peroxide (0.26g) and 
the mixture was heated at reflux for 5 hours then allowed to 

15 stand at room temperature for 18 hours. The reaction mixture 
was filtered and the filtrate was evaporated. The residual 
orange-red solid was dissolved In ethyl acetate and the 
solution was washed with water (50ml) then dried over magnesium 
sulphate and then evaporated. The residual light orange solid 

20 was recrystallised from methaxiol to give the title conqpound as 
a cream coloured solid, m.p. 122-125^0. 

Methvl 4-methoxv-3-methvlbenzoate 

25 A stirred solution of 4-methoxy-3-methylben2olc acid (7.5g, 

Reference Example 29) In methanol (200ml) was treated dropwlse 
with acetyl chloride (2ml) and the mixture was heated at 
reflux. The reaction was followed by thin layer chromatography 
and when the reaction was complete the mlxtiire was evaporated. 

30 The residue was dissolved in ethyl acetate (200ml) and the 

solution was washed with saturated sodium bicarbonate solution 
then dried over magnesium sulphate and then evaporated to give 
the title compound as a light brown solid, m.p. 66-68^C. 



35 
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4>Meth03ev^3-met:hvlben2Qic aeifl 

A solution of 3-methyl-4-methoxybenzaldehyde (lOg) in acetone 
(470ml), at 40^C, was treated with a solution of potassium 

4 

permanganate (18g) in water (40ml) over 45 minutes* The 
5 reaction mixture was cooled to room temperature then filtered. 
- The filtrate was evaporated to remove the acetone and the 
remaining aqueous solution was acidified by addition of 
concentrated hydrochloric acid. The resulting solid was 
filtered and dried to give the title cogmound as an off-white 
10 solid, m.p. 193-198*^0. 

REFERENCE EXAMPLE 30 
Methvl 4 -methoxv- 3 - ( benzvloxvmethvl ) benzoate 

A stirred solution of methyl 3-hydroxymethyl-4-methoxybenzoate 
15 (3g) in dimethyl formamide (100ml) was treated with sodium 

hydride (0.67g, 60% dispersion in mineral oil). After stirring 
at room temperature for 1 hour the mixture was treated drox>wise 
with benzyl bromide (2ml), then stirred for 4 hours and then 
left standing at room temperature for 18 hours. The reaction 
20 mixture was evaporated. The residue was treated with water and 
the mixture extracted twice with dichloriome thane (300ml). The 
coBobined extracts were evaporated and. the residue was 
triturated with a mixture of tetrahydrofuran and diethyl ether 
then filtered. The filtrate was evaporate to give the title 
25 compound as a yellow oily solid. 

REFERENCE EXAMPLE 31 
Methvl 3-hvdroxvmethvl>4->methQxvbenzoate 

A suspension of methyl 3-formyl-4-methoxybenzoate (6g) in 
30 methanol (140ml) was treated portionwise with sodium 

borohydride (1.28g). The resulting solution was stirred at 
room tei^perature for 1.25 hours then treated with dilute 
hydrochloric add (40ml, IH) . The mixture was evaporated to 
low volume then diluted with dichloromethane (250ml). The 
35 organic phase was separated, washed with water then dried over 
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magneBium sulphate and the evaporated to give the title 
compQtmfi as a colourless solid. 

REFERENCE EXAMPLE 32 
5 5-AcetQXvmethvl>-2- (4-ehlQrQPhenvl Wl, 3,4-Q3gadtageile 

A solution of K-(Acetoxyacetyl)-M'- (4-chlorobenzoyl} -hydrazine 
(5.8g, Reference Example 33) in toluene. (200ml) was treated 
with 4-toluene8ulphonic acid (0.4g) and the mixture was heated 
SLt reflux for 12 hours whilst removing water by means of a Dean 
10 and Stark condenser. After cooling the reaction mixture was 

washed twice with water (200ml) then diluted with diethyl ether 
(50ml) then dried over magnesium sulphate and then evaporated 
to give the title eompound as a pale yellow solid, m.p. 46- 
48*0. 

15 

(AcetQXVacetVl) -N^ - (4-chloroben20vl) hydrazine 
A Stirred solution of 4-chlorobenzoic hydrazide (6.76g) in a 
mixture of dichloromethane (125ml) and pyridine {25ml), under 

20 nitrogen, was treated with acetoxyacetyl chloride (4.5ml) over 
10 minutes. After stirring for 1 hour at room tesqperature the 
reaction mixture was treated with dilute hydrochloric acid 
(300ml, IN). The organic phase was separated then washed with 
dilute hydrochloric acid (300ml, IN) then with saturated sodixua 

25 bicarbonate solution (150ml) then twice with water (150ml and 
200ml). The resulting suspension was filtered to give the 
title eompotind as white crystals, m.p. 174-176^0. 

REFERENCE EXAMPI.E 34 

30 Methvl 3-hvdroxv-4-meth vl-ben2oate 

A stiarred solution of 3«hydroxy-4-methyllbenzoic acid (5g) in 
methanol (70ml) was treated dropwise with concentrated 
sulphuric acid (0.5ml) and the mixture was heated at reflxix for 
5 hours. The reaction mixture was treated with saturated 

35 sodium bicarbonate solution to give a solution of pH 7. The 
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mixture was evaporated. The residue was treated with water 
(lOOml) then extracted twice with ethyl acetate (70ml). The r 
combined extracts were washed with satixrated sodium bicarbonate 
solution then dried over magnesium sulphate then treated with 
5 charcoal. The mixture was filtered. The filtrate was 

. evaporated to give the title compound as a pale yellow solid, 
m.p. 113^C. 

TW VTTOO AMD TN VTVQ TEST PROCEDURES 

10 

1. Ttihi bitorv effeeta of eompoundfl on PPE JV activitV 

1.1 Preparation of PDE from guinea pig macrophages 

15 The method is described in Turner et al, (Br. J. Pharmacol, 
876-883, 1993). Brief ly# cells were harvested from the 
peritoneal cavity of horse-serum treated (0.5ml i.p.) Dunkin 
Hartley guinea pigs (250-400g) and the macrophages purified by 
discontinuous (55%, 65%, 70% v/v) gradient (Percoll) 

20 centrifugation. Washed macrophages were plated out in cell 
culture flasks and allowed to adhere. The cells were washed 
with Hank's balanced salt solution, scraped from the flasks 
and centrifuged (1000 g) . The supernatant was removed and the 
pellets stored at -80®C until Use. The pellet was homogenised 

25 in 20mM tris (hydroxymethyl)aminomethane HCl, pH 7.5, 2mM 
magnesium chloride, . ImH dithiothreitol, 5mM 

ethylenediaminetetraacetic acid, 0.25mH sucrose, 20(IM p-tosyl- 
1-lycine-chloromethyl -ketone, lO^ig/ml leupeptin and 2000n/ml 
aprotinin. 

30 

1.2 Measurement of PDE activity 

PDE activity was determined in macrophage homogenates by the 
two-step radioisotopic method of Thompson et. al., (Adv. Cyclic 



wo 97/03967 



PCT/GB96/01746 



- 135 - 

Nucl. Res., lil, 69-92, 1979). The reaction mixture contained 
20inM trie (hydroxymethyl ) nmi nometliane HCl (pH 8.0), lOinH 
magnesium chloride, 4mH 2-mercaptoetlianol, 0.2mM 
etbylenebi8(oxyethylenenitrilo} tetraacetic acid and O.OSmg of 
5 bovine serum albumin/ml. Tbe concentration of substrate was 
. luM. The ICso values (i.e. concentrations which produced 50% 
inhibition of substrate hydrolysis) for the compounds examined 
were determined from concentration- response curves in which 
concentrations ranged from O.lnM to 40yM. 

10 

2^ In vjvQ brgnclxgd^Jr^tpr actp^ong gQn^ppvndg 

2.1 Measurement of bronchodilatation 

15 

Bronchorelaxant activity are measured in in vivo tests in the 
anaesthetized guinea-pig or rat according to the method 
described in Underwood et al. (Pulm. Pharmacol. 203-212, 
1992) in which the effects on bronchospasm induced by 
20 histamine (or other spasmogens such as methacholine or 

leukotriene D4) was determined. Confounds are administered 
orally 1 hour prior to administration of spasmogen. 

3, Tnhibitiorv effects of comtaoundg against antigen- induced 
25 eosinophilia in the rat in vivo 

3.1. Treatment of rats and measurement of eosinophil numbers 

Hale Brown Norway rats weighing 150-250g are sensitized on days 
30 0, 12 and 21 with ovalbumin {100ug# i.p.). Rats are challenged 
on any one day between days 27-32. 

24 hours and 1 hour before antigen challenge rats are dosed 
orally. Rats are challenged by exposure for 30 minutes to 
35 nebulized saline or ovalbumin (1 % in saline). 
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24 hours after challenge, rate are killed and the airways are f 

lavaged with physiological salt solution. Total and 

differential cell counts are made. ^ 

5 . 

. 4. Tn Vitro inhlbit^QT-v Ef feets on q^WF-alnha Release bv Human 
Menoevtea 

The effects of cosipounds on TNF-alpha production by human 
10 peripheral blood monocytes (PBHs) were examined as follows. 

4.1. Preparation of blood mononuclear cells 

Mononuclear cells (monocytes and lymphocytes) were obtained by 
15 centrifugation of heparinised whole blood on HistopaQue-1077, 
and resuspending the mononuclear cell fraction in modified 
Hank's balanced salt solution. Mononuclear cells comprised 
70-80% monocytes coaqplemented by lymphocytes. 

20 4.2. Measurement of TNF-alpha release 

Purified mononuclear cells were spun down (200 g for 10 minutes 
at 20''C} , resuspended at lO^PBMs/ml of medium; RPMI 1640 
containing l%v/v PCS, 50D/ml penicillin and 50ug/ml 
25 streptomycin, and plated out in 96 well plates at 2 

cells/well. After incubating for 1.5 hours at 37^C in a 5% CO2 

incubator the medium (200ul) was changed to remove any 
non-adherent cells. One hour prior to challenge, the medium 
was changed to that containing caoapound for test or drug 
30 vehicle. Control treatments and compounds for test were 

assayed in Quadruplicate wells. Compounds were tested within 
the concentration range of 3 x 10* ^^M to 3 x lO^^M. Medium 
(SOuD with or without SOng/ml LPS (E. Coli, 055 B5 from 
Sigma, U.K.) was then added. The incubation was then 
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continued for a further 18 hours. Cell supernatant a were 
removed for storage at -20^C. 

TNF-alpha levels in cell supematants were quantified using a 
S standard sandwich EIjZSA technigue. EIilSA plates (Costar, U.K*) 
were coated overnight at 4^C with 3 mg/ml polyclonal goat anti- 
human TNF-alpha antibody (British Biotechnology, U.K.) in pH 
9.9 bicarbonate buffer. Rabbit polyclonal anti-human TNF-alpha 
antiseriim (Janssen Biochimicha, Belgium) at 1/500 dilution was 
10 used as the second antibody and polyclonal goat anti-rabbit igG 
horseradish peroxidase (Calbiochem, U.S.A.) at 1/8000 dilution 
was used as the detection antibody. Color development was 
measured by absorbance at 450nm using a Titek plate reader. 

15 TNF-alpha levels were calculated by interpolation from a 
standard curve using recombinant human TNF-alpha (British 
Biotechnology U.K. )( 0.12 5- Bng/ml) . Basal TNF-alpha levels were 
less than lOOpg/ml whilst LPS stimulation of the PBMs increased 
TNF-alpha levels to 3-lOng/ml. 

20 

5, Inhibitory effects of eemtpounds aaainat antigen- induced 

brpiighQggngtrictlQn in the ms^egthetizefl rat in Tivo 

5.1. Treatment of rats and measurement of antigen- induced 
25 bronchoconstriction 

Male Brown Norway rats weighing 150-250g are sensitized on days 
0, 12 and 21 with ovalbumin (lOOpg, i.p.). Rats are challenged 
on any one day between days 27-32. 



30 



24 hours and 1 hour before antigen challenge rats are dosed 
orally. Rats are anaesthetized to allow recording of lung 
function (airway resistance and lung compliance) using 
respiratory mechanics software. Rats are challenged with 
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ovalbumin i.v» and the peak changes in airway resiatance and 
lung con^liance are determined. . 



r 



&^ Inhibitory effects of compounds on serum TNP-alpha levels 

5 in liPS-challenqgd mice 

6.1. Treatment of animals and measurement of murine TNF- alpha 

Female Balb/c mice (age 6-8 weeks, weight 20-22g from Charles 
10 River, U.K.) in groups of five or more animals were dosed p.o. 
with compounds suspended in 1% (w/v) carboxymethyl cellulose : 
0«2% Tween 80 in PBS then challenged after a minimum period of 
30 min with 30ufir of LPS i.p. After 90 minutes the animals were 
killed by carbon dioxide asphyxiation and bled by cardiac 
IS puncture. Blood was allowed to clot at 4<>C, centrifuged 
(12,000 g for 5 minutes) and serxim taken for TNF-alpha 
analysis. TNF-alpha levels were measured using a commercially 
available murine TNF-alpha EZiZSA kit, purchased from Genzyme 
(Cat.no. 1509. 00} , as recominended by the manufacturer. Values 
20 for TNF-alpha were calculated from a recombinant murine 
TNF«> alpha standard curve. 

7, Streptococcal Cell Wall-Induced Arthritis in Rats 

25 7.1 Preparation of S . ryyoaenes purified cell wall 

Purified s . pvoaene a cell wall is prepared from the cell pellet 
of a log-phase culture of S, pyogenes ^ group A, strain D-58. 
The whole bacteria are homogenized by grinding with glass beads 

30 and the crude cell wall collected by centrifugation and 
subsequently washed with 2% SDS in PBS followed by PBS to 
remove contaminating proteins and nucleic acids. The cell wall 
is further purified by sonication and differential 
centrifugation to obtain a purified preparation which pelleted 

35 at 100,000 x g. This xaaterial is suspended in sterile PBS and 
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thB Quantity of cell wall determined by measuring tlie rhamnose 
content of the preparation (purified cell wall contains 28% 
rhamnose by weight). The material is filtered through a 0.22 
pm filter and stored at xintil used for arthritis induction 

5 

7.2 Arthritis Induction and measurement of joint diameters 

Female I^ewis rats weighing 140-160 g are injected 
intra-articularly into the left or right tibio- tarsal joint on 

10 day 0 with purified s, tweaenes cell wall (lOjig in 10^1 sterile 
saline) . Oh day 20, rats receive an intravenous injection of 
purified cell wall (lOO^g in 100 m,1 sterile saline) via the 
lateral vein of the tail. Joint diameters are measured with 
calipers across the lateral and medial malleoli of the 

15 previously intra- art icularly injected joint immediately prior 
to the i.v. injection and then daily through day 24. The net 
joint diameter is determined by isubtracting the value for the 
contralateral joint. Body weights are also measured daily. 
Compounds or vehicle are administered by oral gavage on days 

20 20-23. Typically, 8-10 animals are used per group. For each 
dose, the total daily dose is divided into two equal aliquot s 
which are given at approximately 9 a.m. and 3 p^m. 

The value of the compounds of the invention is enhanced by 
25 their very low mammalian toxicity levels. 



The present invention may be exobodied in other specific forms 
without departing from the spirit or essential attributes 
30 thereof. 
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CIATMS ^ 

1. A compound of formula (I) 



XI 

R A Z Q Z R 



wherein 

R^ represents a straight- or branched-chain alkyl group of 
1 to about 6 carbon atoms, optionally substituted by one or 
10 more halogen atoms, or when Z^ is a direct bond R^ may also 
represent a hydrogen atom; 

r2 represents an optionally substituted aryl, partially 

saturated bicycloaryl, heteroaryl or R*R*>N- group; 

r3 represents an optionally substituted aryl or heteroaryl 
15 group; 

A^ represents a direct bond, a straight- or branched- chain 
alkylene linkage containing from 1 to about 6 carbon atoms 
optionally siibstituted by halogen, hydroxyl, alkoxy or oxo, or 

A^ represents a straight- or branched- carbon chain comprising 
20 from 2 to about 6 carbon atoms and contains a double or triple 
carbon-carbon bond, or is interrupted by an oxygen or sulphur 
atom, a phenylene, imino (-KH-) or alkylimino linkage, or a 
sulphinyl or sulphonyl group; 

Z^ represents an oxygen or sulphur atom or a direct bond; 
25 Z^ represents an oxygen or sulphur atom or a direct bond; 

z3 represents a -C^-, -CH2-CZ-, -CZ-CH2-# -CZ-CZ-, 
-CH2-NH-, -CH2-0-, -CH2-S-, -CH2-SO-, -CH2-S02-# -CF2-0^, 
-CZ-HH-, -NH-CH2-# -0-CH2-# -S-CH2-, -SO-CH2-, -S02"-CH2-# 
-O-CF2-/ -0-CZ-, -NH-CZ-, -N=N-, -NH-S02-r -S02-NH-, 
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-C2-CZ-NH-, -NH-CO-O-r -0-CO-NH-, -C (=N0RC) CH2-# -C{F)=N-, - 
CH(F)-CH2- or -NH-CO-NH- linkage; 

Z represents an oxygen or sulphxir atom; 

and each independently represents an alkyl or 
5 , arylalkyl group, or NR^R^ forms a 4-6 mesibered cyclic amine 
which optionally contains an additional heteroatbm selected 
£rom Or S, NH or MR^, or is substituted with an oxo group; 
R^ represents an alkyl or arylalkyl group; 
Q-^# and Q^, which may be the same or different, each 
10 represents a CH or CX^ linkage or a nitrogen atom; and 
represents a halogen atom; 
and N-oxides thereof, and their prodrugs, pharmaceutically 
acceptable salts, and solvates (e.g. hydrates), thereof; 

but excluding compounds of formula (X) where R^ represents 
15 a straight- or branched- chain alkyl group of 1 to about 4 
carbon atoms STibstituted by one or more fluorine atoms, R^ 
represents a phenyl group, R^ represents an optionally 
substituted phenyl or pyridyl group, represents methylene 
group, q2 and each represent a CH linkage, and 2^ 

20 each represent an oxygen atom, and represents a -CO-NH- 
linkage, and compounds of formula (X) where R^ represents 
methyl, ethyl, dif luoromethyl or trif luoromethyl, R^ represents 
a phenyl group optionally substituted with Ci..4alkyl, 

Ci.4alkoxy or halogen, R^ represents an optionally substituted 
25 aryl or heteroaryl group, represents a Ci.galkylene 

(optionally substituted by halogen, hydroxy or alkoxy) , a 
-0C2-63^1^yl®^®' or a -NHC2-6^^^^®^® linkage, Q^, q2 and 
each represent a CH linkage, Z^ and Z^ each represent an oxygen 
atom, and Z^ represents a -CH2-0-, -CH2-NH-, -CH2-S-, -0-CH2-, 
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-NH-CH2-, -CH2-CO-^ -CO-CH2-# -CO-NH-, -O-CO- or 
-KH-CO- linkage. C 

4 

2. A compound according to claim 1 in which represents an 
5 oxygen atom and represents a straight- or branched-chain 

allcyl group of 1 to about 6 carbon atoms, optionally 
substituted by one or more halogen atoms. 

3. A compound according to claim 1 or claim 2 in which and 
10 q3 are CH and is CH, CF, N or N(0). 

4. A conipoxind according to any previous claim in which 
represents -CO-NH-, -CO-CH2-# -C(F)=N- or -CH(F)-CH2-. 

15 5. A compound according to any previous claim in which 

represents an optionally substituted azaheteroaryl group, or an 
N*oxide thereof. 

6. A conipound according to claim 5 in which R^ represents 

20 pyridyl substituted by one or more halogen atoms, or an N-oxide 
thereof . 

7. A compound according to claiia 6 in which R^ represents 
3,5-dichloropyrid-4-yl, or an N-oxide thereof. 

25 

8. A compound of formula (la) 
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wherein 



5 



10 



15 



20 



25 



30 



represents a straight- or branched- chain aDcyl group of 
1 to about 6 carbon atome, optionally sxsbstituted by one or 
more halogen atoms; 

r2 represents an optionally substituted aryl, a partially 
saturated bicycloaryl, an optionally substituted heteroaryl 

group, or a substituted oxadiazole ring, or a R^R^H- group 
(wherein R^ and R^ are as defined in Claim 1); 

represents a direct bond, a straight- or branched- chain 
allcylene linkage containing from 1 to about 6 carbon atoms 
optionally substituted by halogen, hydroacyl, alkoxy.or oxo, or 

represents a straight- or branched-carbon chain comprising 
from 2 to about 6 carbon atoms and contains a double or triple 
carbon-carbon bond, or is interrupted by an oxygen or sulphur 
atom, a phenylene, imino (-KH-) or alky^limino linkage, or a 
sulphinyl or sulphonyl group; 

z2 represents an oxygen or sulphur atom or a direct bond; 
represents NH or CH2; 

q2 represents a CH or CX^ linkage or a nitrogen atom; and 

X^, X^ and X^ each represent a halogen atom; 

and N-oxides thereof, and their prodrugs, pharmaceutically 
acceptable salts, and solvates (e.g. hydrates), thereof; 

but excluding compounds of formula (Xa) ^ere r1 
represents a straight- or branched- chain alkyl group of 1 to 
about A carbon atoms substituted by one or more fluorine atoms, 
r2 represents a phenyl group, A^ represents methylene group, 
represents a CB linkage, represents an ox3rgen atom, and Z^ 
represents NR, and compounds of formula (Xa) where R^ 
represents methyl, ethyl, dif luoromethyl or trif luoromethyl, R^ 
represents a phenyl group optionally substituted with 

Ci.4alkyl, Ci.4alkoxy or halogen, A^ represents a Ci.galkylene 
(optionally substituted by halogen, hydroxy or alkoxy) , a 
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-OC2.6^^^^®>^®' or a -1^02-6^^^^'^^^ linkage, represents a 

CH linkage, represents an oxygen atom, and represents MH ^ 

or CH2* I 

S . 9. A compound according to any previous claim in which 

represents a Ci.4alkyl group optionally substituted by one or 
more halogen atoms. 

10. A compoiind according to any previous claim in which 
10 represents an optionally substituted heteroaryl group. 

11. A compound according to claim 10 in which R^ represents an 
optionally substituted thienyl, thiazplyl or i)yridyl group or a 
substituted 1,2,4-oxadiazole or a substituted 1,3,4-oxadiazole 

IS group. 

12. A compound according to claim 11 in which R^ represents 
l,2,4-oxadiazol*5*yl or 1, 3,4*oxadiazol-5-yl each substituted 
in the 3- or 2 -position respectively by an optionally 

20 substituted phenyl group or a heteroaryl group. 

13. A compound according to claim 12 ,in which R^ represents 
3-heteroaryl-l, 2, 4«-oxadiazol*5-yl group. 

25 14. A compound according to claim 13 in which R^ represents 
3-(2-pyridyl)-l,2,4-oxadiazol-5-yl group. 

15. A compound according to any of the claims 1-9 in which R^ 
represents an optionally substituted aryl group. 

30 

16. A compoxind according to claim 15 in which R^ represents 
phenyl or 4-methoxyphenyl. 
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17. A compound according to any of the claims 1-9 in ^ich 
srepresentB a 2-indanyl group. 



18* A compound according to any previous claim in which 



5 represents 3r5-dichloropyrid-4-yl or 3 , 5-dichloro-l-oxido-4- 
pyridinio• 
19. A compound according to any previous claim in which A^ 
represents a straight chain Cx.^alkylene linkage or a straight 

10 chain C3.4alkyiene lixikage interrupted by an oxygen atom. 

20. A compound according to any previous claim in which is 
an oxygen atom or a direct bond. 

IS 21. A compound according to any previous claim in which and 
q3 are CH and q2 is CH, N or N(0). 

22. A compound according to claim 8 in which R^ is methyl or 
difluoromethyl, R^ is a 3- (2-pyridyl) -l,2,4-oxadiazol-5-yl 

20 group, x2 and each represent a chlorine atom and A^. Q^, z2 
and are as defined in any previous claim. 

23 . N- (3 , 5-dichloropyridin-4-yl) -4-methoxy-3- (4- 
phenylbutoxy}benz2uaide; 

25 N- (3 , 5-dichloropyridin-4-yl> - 4-methoxy-3-{3- (4-methoxyphenyl) - 
1 # 2 r 4 - oxadiazol - 5 -ylme thoxy > benzamide ; 

3- (benzylthiomethyl) -N- (3, 5-dichloropyridin-4-yl) -4- 
miethoxybenzamide ; 

N- ( 3 , 5 -dichloropyr idin-4 -yl ) - 3 - [ 3 • (pyr idin- 2 -yl > - 1 , 2 , 4 - 
30 oxadiazol - 5 -ylme thoxy ] -4 -methoxybenzamide ; 

4- [3- (4-chlorophenyl) -1, 2, 4-oxadiazol-5-ylmethoxy] -N- (3,5- 
dichloropyridin-4 -yl ) - 5-methoxypyridine-2 -carboxamide ; 
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K- (3 , 5-dicliloropyridin-4-yl) -4-iiietboxy-3- (pyridin-2- 
ylozymethyl ) benzamide ; 

3- 1 3 - ( 4 -chloroplienyl ) - 1 , 2 , 4 -oxadiazol- 5 -ylmetlioxy] -N- (3,5- 
dlchloro-pyridln-4-yl } -4-&etlioxybenzamide; 
5 N- (3,5-dlchloropyridin-4*yl)-4-iaetboacy-3- (3-methyl-l,2,4- 
oxadiazol-5-ylmetho3v} benzamide; 

H- (3 , 5-dlcbloropyridln-4-yl) r4-nietlioxy-3- [2- (pyridin-4- 
yl ) etboxy ] benzamide ; 

K- {3r5-dicliloropyridin-4-yl)-4-metlioxy-3- (2-{4-methyltliiazol-5 
10 yDethoxy) benzamide; 

N- < 3 r 5-dichloropyridin-4-yl ) -4 -methoxy- 3 - { 2 - thien-2- 

ylethoxy) benzamide ; 

(3 , 5->dicbloropyridin-4T-yl ) -4-methoxy-3-benzyloxybenzamide; 

N- < 3 , 5 -dichloropyridin-4 -yl ) -4 -metboxy- 3 - { 4 - 
IS pbenylbutoxy ) benzamide ; 

N~ {3,5-dichloropyridin-4-yl)-4-metboxy-3- [2- (i)yridin-3- 

yl}propyloxy] benzamide; c 

N- (3,5-dicbloropyridin-4-yl}-4-methoxy-3- (2- 

benzyloxyetboxy } benzamide ; 
20 3- {2- [3- (4-cbloropbenyl) -1, 2, 4-oxadiazol-5-yll etbyl}-N- (3, 5- 

dicliloropyridin-4-yl ) -4-methoxybenzamide; 

N- (3, 5-dicliloro-pyridin-4-yl) -4-methoacy-3- (2- 

phenyletboxy) benzamide; 

N- (3, 5-dicbloropyridin-4-yl) -4-di£luoromethoxy-3- (2- 
25 phenyletboxy ) benzamide ; 

K- (3, 5-dicbloropyrldin-4-yl}-5-methoxy-4- [2- (4- 

methoxyphenyl } ethoxy] pyridine-2-carboxamide; 

N- (3r 5-dicliloropyridin-4-yl)-4-metboxy-3- [2- (i>yridin-2- 

yl ) etboxy ] benzamide ; 
30 N- (3,5-dicbloropyridin-4-yl)-4-zaethoxy-3- [2- (pyridin-3- 

yl ) ethoxy] benzamide ; 

N- (3, 5-dichloropyridin-4-yl)-4-methoxy-3- (2- 
phenylethyl } benzamide ; 

N- (3,5-dicbloropyridin-4-yl)-4-metboxy-3- (2- 
35 pbenylethynyl) benzamide; 
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N- (3 , 5-dichloropyridin-4-yl) -4-xiietlioxy-3- 
( phenoxyme tliyl ) benz amide ; 

> 

N- (3, 5-dichloropyridin-4-yl) -4-2nethoxy-3- 
C (benzyloxymetliyl ) benzamide; 

5 N-(3,5-dlclilorppyrldlxi-4-yI)-4-inethoxy-3- (4- 
• inethox^/phenyl) benzamide; 
N- { 3 , 5-dichloropyridin-4 -yl ) -4-metlioxy-3- [3- ( 2 - thienyl ) - 1 ^ 2 , 4 - 
oxadiazol - 5 -y 1 J me thoxybenzamide ; 

N- (3 , 5-dicliloropyridin-4-yl) -4-metlioxy-3- [2- (4-chlorophenyl) - 
10 1,3,4 -oxadiazol -5 -yl ] methoxybenzamide ; 

N- (3, 5-dichloropyridin-4-yl)-4-methoxy-3- [3- (4-methoxyphenyl) - 

1,2 , 4-oxadiazol-5-yl] methoxybenzamide ; 

3- [3- (4-Cblorpphenyl ) -1, 2 , 4 -oxadiazol- 5 -yll -N- (3,5- 

dichloropyridin-4 -yl ) -4 -metboxybenzamide ; 
15 N-(3,5-dicbloropyridin-4-yl)-4-methoa^-3-[3-(4-metlioxyphenyl)- 

1,2,4 -oxadiazol-5 -yl ] benzamide ; 

N- (3,5-dicliloropyridin-4-yl)-4-met:lioxy-3- (3-phenyl-l,2,4- 
oxadiazol- 5-yl ) benzamide ; 

N- (3, 5-dichloropyridin-4-yl) -4-methoxy-3- [3- (pyridin-2-yl) - 
20 1, 2, 4-oxadiazol-5-yl] benzamide; 

N- (3, 5-dicliloropyridin-4-yl) -5-methoxy-4- (2- [pyridin-3- 
yl] etboxy)pyridine-2-carboxamide; 

N- (3, 5-dicliloropyridin-4-yl)-5-methoxy-4- (2- [pyridin-2- 
yl] etboxy)pyridine-2-carboxamide; 
25 N- (3, 5-dicblpro-pyridin-4-yl) -4-metboxy-3- [3- (pyridin-4- 
yl ) propyl oxy] benzamide; 

N- ( 3 , 5 -dicliloro-pyridin-4 -yl ) -4 -me thoxy- 3 - [ 3 - (pyr idin-3 - 
yl ) propyloxy ] benzamide ; 

N- (3 , 5-dicliloro-pyridin-4-yl) -4-methoxy-3- [2- (4- 
30 me tboxypbeny 1 ) e theny 1 ] benz amide ; 

N- (3 , 5-dicliloro-pyridin-4-yl) -4-methoxy-3- [2- (pyridin-2- 
yl } etbynyl ] benzamide ; 

N- (3,5-dicbloro-pyridin-4-yl) -4-methoxy-3- [2- (pyridin-2- 
^ yl ) ethyl ] benzamide ; 
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N- (3 , 5-dichloro-pyridin-4-yl) -4-methoxy-3- (2- 
naplithyl ) benz amide ; 

N- (3, 5-dicliloro-pyridin-4-yl) -4-methoxy-3- (2- 
benzof uraayl } benzamide ; 
5 N- (3 , 5-dicbloro-pyridin-4-yl ) -4-methoxy-3- ( 1- 
naphthyl ) benzamide ; 

H- (3^ 5-dicbloro-pyridin-4-yl) -4-metboxy-3- (S-thienyDbenzaimide; 
2- (3^ 5-dicliloropyridin-4-yl) -1- {4-methoxy-3- [2- {pyridixi-2- 
yl ) ethoxy ] pbenyl } etbanone; 
10 2- (3, 5-dicbloropyridin-4-yl) -l-{ 4 -met boxy- 3- 12- (pyridixi-3- 
yl ) e tb03cy ] pbenyl } e tbanone ; 

N- (3, 5-dicbloro-pyridin-4-yl) -4-metboacy-3- (4- 
me tboxybenzyl ) benzamide ; 

N- (3, 5-dicbloro-pyrldln-4-yl) -4-metboxy-3- (3- (4- 
15 methoxypbenyl ) propyl ) benzamide ; 

N- (3 r 5-dicbloro-pyrldln-4-yl) -4-metboxy-3- (4- 
metboxypbenyl thlamethyl ) benzamide; 

M- (3, 5-dlcbloro-s^ldin-4-yl) -4-metboxy-3- (pyridin-2- 
ylmetboxy) benzamide J 
20 N- (3^ 5-dlcbloro-pyridln-4-yl) -4-methoxy-3- (pyrldln-3- 
ylmethoxy ) benzamide; 

N- (3 , 5-dicbloro-pyridin-4-yl) -4-met:boxy-3- (pyridin-4- 
ylmethoxy } benzamide ; 

N- (3, 5-dichloro-pyridin-4-yl) -4-methyl-3- (pyrldin-2- 
25 yletboxy) benzamide; 

M- (3, 5-dichloropyridin-4-yl) -4-methoxy-3- {2- (1- 
piperidinyl ) eth03cy}benzamide; 

N- (3 , 5-dicliloropyridin-4-yl) -4-methoxy-3- {2- {2-oxo-pyrrolidin- 
1-yl ) ethoxy} benzamide; 
30 N- (3, 5-dlchloropyrldln-4-yl) -4-methoxy-3- {2- 
pbenoxyetboxy) benzamide; 

N- (3,5-dichloropyrldin-4-yl)-4-methoxy-3-{2- (3-met:hylivndin-2- 
yl ) ethoxy}benzazaide; 

N- (3, 5-dicliloropyrldin-4-yl} -4-methoxy-3- (2-£uryl) benzamide; 
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N- (3, 5-dichloropyridin-4-yl) -4-metlioxy-3- (2- 
indany loxy ) benz ami de ; 

N- ( 3 , 5 -dicliloropyr idin- 4 -yl ) -4 -methoxy- 3 - { 2 - ( 2 - 
f uryl } etlioxy } benz axoide ; 
5 N-(3,5-dichloropyridin-4-yi)-3-{2-(pyridin-2- 
• yl) ethyl }benza]aide; 

( 3 , 5-dichloropyr idin-4 -yl ) -N- [ f luoro ( 3 - { 3 - ( 4 -chloropbenyl ) - 
1,2, 4 -oxadiazol • 5-ylmetboxy } -4 -metboxypbenyl ) methylene ] amine ; 
(3, 5-dichloropyridin-4-yl) -N- [f luoro(4-methoxy-3- (3-methyl- 
10 l,2,4-oxadiazol-5-ylmethoxy)phenyl)methylene] amine; 

(3,5-dichloropyridin-4-yl)-N- [fluoro- (4-methoacy-3-(2-pyridin- 
4 -ylethoxy) phenyl) -methylene] amine; 

(3,5 -dichloropyridin-4 -yl > -N- [ f luoro ( 4 -methoxy-3 - { 2 - ( 4 - 
methylthiazol-5-yl ) ethoxy} phenyl) methylene] amine; 
15 ( 3 , 5-dichloropyridin-4 -yl ) -N~ [ f luoro- ( 4-methoxy-3 - {2-thien-2- 
ylethoxy}phenyl } -methylene] amine; 

(3 , 5-dichloropyridin-4-yl) -N- If luoro- ( 4 -methoxy-3 - 
{benzyloxy}phenyl) -methylene] amine; 

(3, 5-dlchloroi>yr idin-4 -yl) -N- [fluoro- ( 4 -methoxy-3 - (4- 
20 phenylbutoxy } phenyl ) -methylene ] amine ; 

(3, 5-dichloropyridin-4-yl) -N- [f luoro- (4 -methoxy-3 - { (3-pyridin- 

3-yl ) propyloxy}phenyl ) -methylene] amine ; 

( 3 , 5-dichloropyr idin-4 -yl ) -N- [ fluoro- ( 4 -methoxy- 3 - { 2- 

benzyloxyethoxylphenyl ) -methylene] amine; 
25 (3,5-dichloropyridin-4-yl)-Nr tf luoro- (4 -methoxy-3 -{ 2- 

piperidinylethoxy} phenyl ) -methylene] amine; 

2 - { 3 , 5 -dichloro-pyr idin-4 -yl ) - 1- ( 3 - (pyr idin-2 -ylethoxy ) -4 - 
methoxyphenyl ) - 1- f luoroethane ; 

and K-oxides, and pharmaceutically acceptable salts and 
30 solvates (e.g. hydrates) thereof. 

24 . N- (3 , 5-dichloropyr idin-4 -yl ) -4 -methoxy-3- (2 -phenyl- 
ethoxy ) benzamide ; 

N- (3 , 5-dichloropyridin-4-yl) -4 -methoxy- 3- (4-phenyl- 
35 butoxy ) benzamide ; 
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N- (3^ 5-dicliloropyridin-4-yl) -4-dif luorometli03cy-3- [2- 

phenyl etboxy] benzamlde ; ( 

N- (3r 5-dichloropyridin-4-yl) -4-metlioacy-3- (2- 

f 

benzy loacyethoxy } benzamlde ; 
5 H- {3r 5-dichlorQpyridin-4-yl) -4-metboxy-3- (2- 
• pbenoxyethoxy) benzamlde; 

M- ( 3 , 5 -dicbloropyridin- 4 -yl ) - 5 -metboacy-4 - [ 2 - ( 4 - 

metboxyphenyl ) etboxy] pyridine-2-carboacamide; 

H- {3r5-dicbloropyridin-4-yl)-4-metb03cy-3- (2- 
10 Indanyloxy) benzamlde; 

N- (3, 5-dlcbloro-pyrldln-4-yl) -4-metboxy-3- [2- (pyrldln-2- 

yl ) ethoxy] benzamlde i 

N- (3, 5-dicliloro-pyrldln-4-yl) -4-methoxy-3- [3- (pyrldln-4- 
yl ) propyloxy] benzamlde ; 
15 - N- (3, 5-dlcbloro-pyridln-4-yl) -4-metboxy-3- [3- (pyrldln-3- 
yl) propyloxy] benzamlde; 

N- (3, 5-dlchloropyrldin-4-yl) -5-methoxy-4- [2- (i?yrldln-2- 
yl ) etboxy] pyridine* 2 -carboxamlde; 

H- (3, 5-dlchloropyrldln-4-yl)-4-metboxy-3- {2-tlilen-2- 
20 ylethoxy ) benzamlde ; 

3- [3- (4-cliloropbenyl)-lr2^4-oxadiazol-5-ylmethoxy] -N- (3,5- 
dlcbloropyr ldln-4 -yl ) -4 -metboxybenzamlde; 

3- [3- (4-metlioxypbenyl) -1, 2, 4-oxadlazol-5-ylmetboxy] -N- (3,5- 
dlchloropyr ldln-4 -yl ) -4 -methoxybenzamlde ; 
25 N- (3, 5-dlcbloro-pyrldln-4-yl)-3- [3- (pyrldln-2-yl)-lr 2,4- 
oxadlazol-5-ylmethoxy] -4 -methoxybenzamlde; 

3 - [ 2 - ( 4 - chlorophenyl ) - 1 , 3 , 4 -oxadiazol - 5 -ylmetboxy ] -N- ( 3 , 5- 
dl cbloropyr ldln-4 -yl ) -4 -methoxybenzamlde; 
and K-oxldes, and pharmaceutlcally acceptable salts and 
30 solvates (e.g. hydrates) thereof. 

25. A pharxaaceutlcal conqposltlon comprising a compound as 
claimed In claim 1 In association with a pharmaceutlcally 
acceptable carrier or exclplent. 

35 
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26. A coznpoxind of formula (I) as claimed in asy preceding 
claim for use in therax>y • 



t 27. A compound of formula (1) as claimed in any preceding 

5 claim for use in tlie treatment of a patient suffering frani, or 
- subject to, a condition which can be ameliorated by the 
administration of an inhibitor of TNF. 

28. A compound of formula (I) as claimed in any preceding 
10 claim for use in the treatment of a patient suffering from, or 
subject to, a condition which can be ameliorated by the 
administration of an inhibitor of type IV cyclic AUP 
phosphodiesterase • 

IS 29. A coxx^osition as claimed in Claim 25 for use in the 
treatment of a patient suffering from, or sxibject to, a 
condition which can be ameliorated by the administration of an 
inhibitor of TNF. 

20 30. A composition as claimed in Claim 25 for use in the 
treatment of a patient suffering from, or subject to, a 
condition which can be ameliorated by the administration of an 
inhibitor of type XV cyclic AMP phosphodiesterase. 

25 31. Use of a confound of formula (I) as claimed in any 

preceding claim in the manufacture of a medicament for the 
treatment of a patient suffering from, or subject to, a 
condition which can be ameliorated by the administration of an 
ixihibitor of TNF. 

30 

32. Use of a compound of formula (I) as claimed in any 
preceding claim in the manufacture of a medicament for the 
treatment of a patient suffering from, or subject to, a 
condition which can be ameliorated by the administration of an 
35 inhibitor of type XV cyclic AMP phosphodiesterase. 
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33. A method for the treatment of a hiaman or animal patient 4 
suffering from, or sxibject to, a condition which can be 
ameliorated by the administration of an inhibitor of TNF or of ^ 

5 typB IV. cyclic AMP phosphodiesterase cosqprising administering 
. to said patient an effective amount of a compound of formula 
(I) as claimed in any preceding claim. 

34. A compo\xnd substantially as hereinbefore described with 
10 reference to the Examples. 
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EP-A- 


0669311 


30-08-95 


ES-T- 


2081563 


01-03-96 


HU-A- 


64942 


28-03-94 


JP-T- 


6504782 


02-06-94 


NZ-A- 


241427 


26-08-94 


PL-B- 


169994 


30-09-96 


SK-A- 


80993 


08-12-93 


ZA-A- 


9200547 


03-05-93 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the apphcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□TfADED TEXT OR DRAWING 
^Q^URRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

LINES OR MARKS ON ORIGINAL DOCUMENT 
JZrEFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



